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{ NEW YORK, OCTOBER 18, 1879. 


THE LATE SIR ROWLAND HILL. 


Tue death, on August 27, 1879, of this eminent social and 
administrative reformer and most useful member of the civil 
service, has recalled to the public mind his grand national 
work, the advocacy and establishment of the penny postage 
Middle-aged Englishmen and Englishwomen can well re- 
member its achievement, which came into effect in January, 
1840, after an agitation supported by numerous meetings, 

etitions, deputations, and memorials from all parts of the 
Jnited Kingdom. He had not previously been officially 
connected with any government department. He was born 
at Kidderminster, Dec. 3, 1795, of an old Nonconformist 
family resident there for some generations before. His 


AN EASTERN “OIL CITY.” 


The shores of Baku Bay, on the Caspian Sea, north of the | 
ve or six miles dis- | 


town trend toward the east, and some 
tant are the petroleum, or, as they are termed, the naphtha 
springs. The surrounding district is almost entirely desti- 
tute of vegetation; and in its midst are some black looking 


brick buildings, interspersed with curious wooden struc- | for lamps. 


tures twenty feet high, resembling continental windmills. 
The latter are the pump or well houses covering the boring 


for oil, and in which the crude liquid is brought to the sur- | rant. 


the temperature increased by 10°. The second result is also 
laid aside, and, the heat being again increased, a third dis- 
tillation is carried on until no further easily evaporated 
liquid remains. This last is the best quality of petroleum 
That which preceded it is the second quality ; 
_— the first, or highly volatile, liquid is either thrown 
away or mixed with the best and second best as an adulte- 
The thick, dark brown, treacly fluid remaining after 


father, Thomas Wright Hill, having removed to Birming-' face. All around smells of petroleum, and the ground | distillation is termed “‘astalki,” and is used for the 


ham and there set up a school, 
the sons, amongst whom were 
Matthew Davenport Hill, 
Frederick Hill, and Rowland 
Hill, all distinguished men in 
after years, were brought up 
under the tuition of their care 
ful and consistent parent. 

Rowland Hill and his brother 
Arthur established a school at 
Bruce Castle, Tottenham, 
which has continued to main- 
tain a high character But 
other work of more conspicu- 
ous public utility soon en- 

red the attention of Row- 
and Hill. He assisted in 
founding the Society for the 
Diffusion of Useful Know- 
ledge, and became Secretary 
to the Royal Commission for 
the Systematic Colonization of 
South Australia upon Mr. 
Edward Gibbon Wakefield’s 
principles. From the year 
1837 onwards, he devoted 
himself to post office reform. 
He labored to set forth the ad- 
vantages of a small uniform 
rate for the conveyance and 
delivery of all letters, irre- 
spective of distance, seeing 
that the actual cost of their 
carriage, even from London 
to Edinburgh, was but an in- 
significant fraction of a penny. 
The merit, however, of hav- 
ing been the first to propose 
the penny postage does not 
belong to Rowland Hill, but 
to the late Mr. Wallace, of 
Kelly, M. P. for Greenock, 
who brought this proposal be- 
fore Parliament so early as the 
session of 1833. The scheme 
was approved by a select com- 
mittee of the House of Com- 
mons, which examined its 
details in 1838, and Lord Mel- 
bourne’s government, after 
much pressure of the popular 
will, consented to its execu- 
tion. Mr. Rowland Hill was 
appointed to put it in action, 
but, instead of having a direct 
engagement at the Post Office, 
was placed at the Treasury, 
with a salary of £1,500 a year 
for two years. He h to 
contend with great official op- 
position, but succeeded in his 
task. 

Sir Robert Peel’s govern- 
ment, though 1t could not stop 
the working of the new system, 
meanly dismissed its author 
without further reward or em- 
ployment. ‘here was a general 
outcry of indignation at this treatment of Mr. Rowland Hill. 
A national subscription was raised to present him with the 
sum of £13,000, which he had very well earned. He then 
became a director, and subsequently chairman, of the Lon- 
don and Brighton Railway. In 1846, when the Whigs re- 
turned to power with Lord John Russell’s ministry, Mr. 
Rowland Hill was appointed Secretary to the Postmaster 
General, and in 1854, as Chief Secretary to the Post Office, 
he obtained full powers to complete the new organization 
of that department. With the successive Postmasters Gen- 
eral, Lord Canning and Lord Elgin more especially, he 
worked in perfect harmony til] the late Lord Stanley of Al- 
derley came into office there. Sir Rowland Hill, on whom 
the rank of K.C.B. had been conferred in 1860, retired from 
the post office four years latter with a pension of £2,000, 
equal to his full salary, besides a grant of £20,000 voted him 
b Parliament. He received honorary distinctions from the 
University of Oxford, the Roya! Society, the Society of 
Arts, and the Corporation of Leodea, which last named 
municipality presented him with the freedom of the city 
tn a gold casket so recently as midsummer of this year. 

Sir Rowland Hill married, in 1827, the eldest daughter of 
the late Mr. Joseph Pearson, of Wolverhampton, and that 
lady survives him. with one son and three daughters. 

he portrait is from a photograph by Mr. H. Claudet, of 
Regent street. —JUustrated News. 
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is black with waste liquid and natural infiltrations. 


THE LATE SIR ROWLAND HILL, AUTHOR OF THE PENNY POSTAGE SYSTEM. 


irrigation of the streets. 

The distilled petroleum, if 
used in lamps, would quickly 
clog the wick with a carbon- 
aceous deposit. Previous to 
being offered for sale, it is 
placed in a large reservoir, 
within which revolves a lar 

addle wheel. Sulphuric acid 
8 first added, and, after being 
allowed to settle, the clear top 
liquor is drawn off, and simi- 
larly treated with caustic pot- 
ash, After this it is ready for 
sale. 

Up to the present the resi- 
dues, after the acid and potash 
treatments, have not been uti- 
lized. I Lave no doubt but 
that, later on, valuable pro- 
ducts can be derived from 
them, With the astalki, or 
remnant after the first distilla- 
tion, it is different. 

For years past it has been the 
only fuel used on board the war 
ships and mercantile steamers 
of the Caspian. At Baku its 
price is only nominal, vast 

uantities being poured into 
the sea for lack of stowing 
space or demand. 

In cooking apparatus it is 
used, and for the production of 
gas for lighting purposes. In 
the latter case it is allowed to 
trickle slowly into retorts 
raised to a dull red heat, pure 
gas with little graphite being 
the result. Weight for weight 
this waste product gives four 
times as great a volume of gas 
as ordinary coal. By distilla- 
tion at a high temperature and 
treatment with an alkaline sub- 
stance, a product is obtained 
which is used as a substitute 
for oil in greasing machinery. 

Apart from the local use of 
petroleum for lighting pur- 
poses, and its exportation for a 
similar use, comes its applica- 
tion to steam navigation. With 
the old-fashioned beilers in use, 
with a central opening run- 
ning longitudinally, no modi- 
fication is necessary for the 
application of the new fuel. 

A reservoir, containing some 
hundred pounds weight of the 
refuse (astalki), is furnished 
with a small tube, bearing 
another at its extremity, a few 
inches long, and at right an- 
gles with the conduit. From 
this latter it trickles slowly. 
Close by is the mouth of an- 
other tube, connected with the 
A pan containing tow or wood saturated with 


boiler, 


Boring for naphtha is conducted much in the same man- | astalki is first introduced to heat the water, and once the 


ner as that for coal. 
a boring bar, eight or ten feet in length, which is success- 


ively fitted to other lengths as the depth of the piercing in-| converte 


creases. This depth varies from 50 to 150 yards, this differ- 
ence existing even at very short horizontal distances, some- 
times not over forty yards. Layers of sand and rock have 
to be pierced. It is in the sand that often the greatest diffi- 
culties are to be met with. A loose bowlder will meet,the 
boring tool, and, displacing itself, leave the passage 
free. But when the rods are withdrawn to allow the intro- 
duction of the tubes which form the lining of the well, the 
bowlder falls back to its place, and baffles all attempts to con- 
tinue the orifice. This bowlder difficulty is the great terror 
of those commencing to bore. 

Sometimes, after a lengthened ‘discharge of heavy car- 
bureted hydrogen, the naphtha rises to the surface, and even 
flows over abundantly, as in the case of the artesian well. 
Under ordinary circumstances it has to be fished up from a 
considerable depth. The boring is generally ten, or at most 
eighteen inches, in diameter. A long bucket, or rather a 
tube, stopped at the bottom, and fifteen feet in length, is 
lowered into the well, and drawn up full of crude petroleum 
fifty a atatime. This, which is a blue-pink transpa- 
rent liquid, is poured into a rudely conetenanelh plank lined 


An iron bit, gouge shaped, is fitted to | slightest 


steam pressure is produced, a jet of vapor is 
thrown upon the aang bituminous fluid, which is thus 
oe spray. A light is applied, and then a roar- 
ing deluge of fire inundates the central opening of the boiler. 
It is a kind of self-acting blow pipe. This volume of fire 
can be controlled by one man by means of the two stop 
cocks as easily as the flame in an ordinary gas get. This [ 
have repeatedly witnessed on board the Caspian steamers. 
As regards the expense, I give the following data on the 
authority of a merchant captain who bas used naphtha fuel 
for years. His steamer is of four hundred and fifty tons, 
and of one hundred and twenty horse power. He burns 
thirty pood per hour of astalki to obtain a speed of thirteen 
nautical miles in the same time. One pood is about thirty- 
three English pounds (sixteen kilogrammes), and costs on an 
average from five to six pence. Thus a twenty hours’ voy- 
age at full speed for such a vessel costs about twelve poun 
sterling. The fuel is as safe and occupies much less space than 
the amount of coal necessary to produce a similar effect, 
not to speak of the enormous difference in price and the 
saving of manual labor. Two engineers and two stokers 
suffice for a steamer of a thousand tons burden. 
With the immense supply of natural petroleum, as yet 
only very slightly developed, and its application to the 


American and Supplement, $7 a yoar. | 
i eC ee trough at the door of the well house, whence it flows by an 
sae. equally rude channel to the distillery. 
ars A SPECIAL correspondent of the London Daily News with | The distillations is conducted at a temperature commenc- 
ibs, | the Russian expedition gives a picturesque description of | ing with 140° centigrade—much lower, I am told, than the 
¥ Baku, from which we take the following: first boiling point for that from Pennsylvania. When no 
a3 more oil comes over at this heat, the result is withdrawn and 
| 
) 
we 
ify 
: | 

Mies 

| | 

| 


already 
mevitable future ones beyond the Caspian over the plains of 
the far East, I think this subject is worthy of eve 
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ranteed railway from Tiflis to Baku, and to the | Olean conglomerate, the bottom of which at Bradford is| The 
| 2,170 feet above the same datum. The interval between the 
attention. | outcropping conglomerates and the geological horizon of 


Yet there are proprietors of large tracts of petroleum bear- | the Oil Creek “Third Sand,” probably varies but little be- 


ing ground whose capital rests unproductive because of a 
want of demand. 

The island of Tchilikan, not far from Krasnavodsk, teems 
with the precious liquid. The seaward cliffs are black with 
its streams flowing idl 
or “‘ mineral wax,’ is found abundant! 
the low hills a hundred versts west of Krasnavodsk. All 
round Baku the ground is full of naphtha. In hundreds of 
= my it exhales from the ground, and burns freely when a 

ight is applied. 

Only a couple of months ago the volatile products pro- 
duced a remarkable effect a couple of miles south of Baku. 
A large earth cliff fronting the sea was tumbled over as by 
an earthquake shock, and, as | saw myself, huge bowlders 
and weighty ships’ boilers were thrown a hundred yards. In 
some places I have seen fifty or sixty furnaces for burning 
lime, the flame used being solely that of the carbureted 
hydrogen issuing naturally from fissures in the earth. 

This last brings me to one of the most curious features 
of Baku and its environs. It was one of the last strong- 
holds of the ‘ Fire-Worshipers,” and I am sure that had 
Thomas Moore ever traveled so far eastward he would have 
made “ Hafeel” figure rather on the top of the gigantic 
double citadel tower (150 feet high) than on the peak of an 
imaginary mountain overhanging the Caspian waters, which 
doesn't exist. 


in the island and in 


THE BRADFORD OIL DISTRICT OF 
PENNSYLVANIA.* 


By Cuas. A. Asnpurner, Assistant, Second Geological 
Survey of Pennsylvania, Philadelphia. 


Tue Bradford oil district lies in the northern part of 
McKean County, Pennsylvania, and the southern part of 
Cattaraugus County, New York. Although petroleum was 
first found in the producing sand in 1871, it was not until 
the early part of the year 1875 that a productive horizon 
was acknowledged to exist, even by those most largely inter- 
ested in the production of the crude oil. It has been report 
ed to me that the first well drilled in the valley of the 
Tuneangewant Creek (commonly called Tuna Creek), was 
drilled by F. E_ Dean and brothers in 1865. This well was 
located on the Shepherd farm, near the present site of Custer 
City. One hundred and sixty feet of drive pipe was used, 
and the hole was drilled to the depth of 900 feet. The pro- 
ducing sand at Custer City is found about 1,130 feet below 
the level of the railroadtrack. The Shepherd farm well 
was therefore abandoned over 200 feet above the top of the 
oil sand. The next well was drilled by the Dean Brothers, 
on the Clark farm, at Tarport. Drilling was stopped at a 
depth of 605 feet, or over 400 feet above the top of the oil 
sand. 

In the year 1862 the old Bradford well, since known as 
the Barnsdall well, was drilled to a depth of 200 feet with a 
spring pole, and then abandoned. In the spring of 1866 the 
citizens of the village of Bradford concluded to club together 
and sink the Barnsdall well deeper. It was drilled to a 
total depth of 875 feet, or to within 150 feet of the Bradford 
producing sand. All of these wells were drilled with the 
expectation of finding the Venango County oil, and at about 
the same depth below water level as at Oil City. They were 
all utter failures, and the old Bradford well, drilled to a 
depth of 200 feet in 1862, has as much claim to have been 
the first oil well in the Bradford district as any of those 
which were subsequently drilled by the Dean Brothers. The 
first well sunk to the Bradford sand was drilled by Mr. 
James E. Butts, Hon. C. H. Foster, and Mr. Job Moses, 
with a few others, under the name of the Foster Oil Com- 
pany. This well was situated on the Gilbert Farm, two 
miles north-east of Bradford. ‘* Slush” oil was found at a 
depth of 751 feet, and the producing sand was struck at 
1,110 feet in the month of November, 1871. The daily pro- 
duction was ten barrels. From the time when the sand was 
found in the Foster Oil Company’s well to December, 1874, 
no wells were drilled that amounted to anything. On 
December 6, 1874, Messrs. Butts and Foster struck the oil 
sand in what is known as the Butts well, No. 1, on the 
Archy Buchanan farm, two and a half miles north-east of 
Bradford. This well started off with a daily production of 


seventy barrels, and was really the first well that attracted | 


the attention of the oil men to the possibility of finding a 
profitable oil district in the county. The unparalleled 
wth of the field is evidenced by the fact that in Decem- 

r, 1878, four years from the completion of the Butts 
well, the average daily production of crude oil was 23,700 
barrels, or about 4-7ths of the total daily production of the 
State of Pennsylvania. 

Geological Position of the Bradford Producing Sand.—The 
early drillers in the territory regarded the oil as coming from 
the same geological horizon as that occupied by the ‘‘ Third 
Sand” along Oil Creek, in Venango County. Inconsistent 
as this idea was with known facts in the geology of north- 
western Pennsylvania, the producing sand was named the 
‘*Third Sand,” and the determination of a “First” and 
** Second” sand was left to the driller. No careful examina- 
tion was made of the ‘‘sand pumpings,” but from the way 
the drill pierced the strata two sand horizons were located. 
The upper sand, about 600 feet above the producing sand, 
was named the *‘ First Sand;” the lower one, 300 feet above 
the same horizon, was named the “Second Sand.” The 


opinion which had been frequently expressed by expert | 


ylogists, that there was little probability of finding the 

il Creek sands north of the Philadelphia and Erie Rail- 
road, was denied on the basis of what the driller regarded 
as overwhelming evidence. As far as nomenclature went, 
the comparison between the Venango and McKean County 
oil rocks seemed perfect. Along the Allegheny river, in the 
former county, the drill had proven the existence of three 
distinct sand horizons producing petroleum, which had long 
been known asthe “ First,” ‘‘Second,” and ‘‘ Third ” sands, 
the latter being the most productive. 

One mile above Oil City, in Venango County, the top of 
the ‘‘ Third Sand ” is 528 feet above ocean level. 
ford, which is 64 miles north, 55° east, of Oil City, the top 
of the producing sand is only 414 fect above ocean level. 
If the producing sand in the two localities was the same, 
there would be a dip in the sand from Oil City to Bradford 
of (528—414) 114 feet. Between these two places the surface 
rocks have a persistent dip to the south-west, which averages 
14 feet per mile. This estimate is based on the identity of 
the Second Mountain Sand, the bottom of which north of 
Oil City is about 1,290 feet above the ocean level, with the 


| tween the two 


into the sea; and a natural paraffin, | Bradford is found 1,030 feet below water level. 
| go County, according to Mr. Carll, assistant in the oil regions, 
the average distance from the top of the “ First Sand” to) 


| east. 


| 1,444 feet. 


At Brad-| 


* Read at the Baltimore Mee of the Ameri i 
ting loan Institute of Mining | 


ints, so that the stratum, whatever it be, 


which occupies the horizon of the ‘‘ Third Sand ” in McKean 


| County, should be found at Bradford at about water level. | 
| But the top of the sand which produces the petroleum at 


In Venan- 


the bottom of the “‘ Third Sand,” is 315 feet. In McKean 
County, I find from a study of a number of well records, 
that the average distance from the top of the ‘‘ First Sand,” 
so-called, to the bottom of the so-called ‘‘ Third,” or pro- 
ducing sand, is 660 feet. Here, then, are two facts which 
cannot be denied, if the Oil Creek ‘‘Third Sand” is geolo- 
gically the same as the Bradford sand: First, the Bradford 
sand is over 1,000 feet lower than facts would lead us to 
suppose; and second, the groups of oil rocks in McKean 
County are over 300 feet too thick. Again, if the Venango 
and McKean oil sands were the same, of course the whole 
rock series would have to thicken very much to the north- 
The Pocono, Catskill, and probably the upper Che- 
mung rocks, thicken very materially from Bradford south 
to Ridgway. If the strata from the Second Mountain Sand 
to the Oil Creek ‘Third Sand” did not remain approxi- 
mately constant from Oil City to Bradford, as we have sup- 
posed, there would be many more reasons to assign a thick- 
/ening to the south-west, rather than to the north-east. Mr. 
Carll, in the early part of 1876, published the fact that the 
| Bradford producing sand was probably 1,000 feet below the 
| Oil Creek ‘Third Sand.” Facts since obtained show this 
to have been a close estimate. To make a comparison of 
the rocks passed through in the two districts, it was neces- 
|sary to have complete and authenticated records. No 
accurate register of the rocks has ever been kept by any of 
the producers of the Bradford district. This fact can read- 
ily be accounted for when it is remembered that with the 
exception of the wells at State Line and Limestone, New 
York, the bulk of the production comes from one horizon. 
The difference in the strata is so slight that, except by a 
close examination of the sand pumpings, it is impossible to 
distinguish any change in the succession of the sedimentary 
deposits. 

n December, 1877, Professor J. P. Lesley appointed Mr. 
Arthur Hale to the special work of obtaining a correct rec- 
ord of the Dennis & Co.'s well, which was about to be 
drilled on the high summit about three-quarters of a mile 
southwest of Bradford. This well was completed in the 
early part of 1878. The measurements were made with 
great care, and wherever the rock was found to change, a 
specimen or specimens were secured for future study. The 
depth of the well is 1,719 feet. The elevation of the floor 
of the derrick above ocean is 2,055 feet; Bradford station on 
the Erie Railway (now N. Y., L. E. & W. Railway) being 
This record is without doubt the longest de- 
tailed and accurately measured record of any oil weil in the 
United States. Deeper wells have been drilled, but no record 
has ever been kept so accurately as this one to such a depth. 


A complete description of the record is contained in a paper | 


which I read before the American Philosophical Society, Sep- 
tember, 1878. The top of the well is stratigraphically 115 feet 
below the bottom of the Olean conglomerate, which is the 
lowest member of the coal measure conglomerate, and which 
caps the highest summits in the vicinity of Bradford. 

The Mauch Chunk shales, if present in this part of the 
country, are represented by the shales immediately under- 
lying the Olean conglomerate. They cannot be more than 
5 or 10 feet thick. 

The strata pierced in this well may be grouped as follows: 


Feet. 

Pocono (Vespertine)........ 
Catskill (Ponent).... ........- 
Chemung (Vergent).. -1,387 
Total.... 1,719 


| The total thickness of the Pocono rocks is about 230 feet, 


allowing 7 feet for the shales uf the Catskill, immediately 
underneath the Olean. 
The following is a condensed description of the Dennis 
record : 
POCONO FORMATION. 


Thickness. Depth. 


Surface clay 
Gray sandstone. ........ 33 
Blue and gray sandstone, shale and slate, 49 om * 
CATSKILL FORMATION. 
Thic'! Depth. 
Red shale ....... 6 feet to 138 feet 
White and gray sandstone......... ... 5 ~ 
Red shale,*‘ Paint Rock” ..... 215 “ 
Gray sandstone containing afew pebbles 28. 
Gray sandstone and slate, ..... 367 
Red slate, mottled....... ........ * 382 
CHEMUNG FORMATION. 
Thickness. Depth. 

8 feet to 390 feet, 
Dark and gray sandstone.............. 45 * 435 “ 
Fine sandstone and slate ............. =e 651 
Gray sandstone and slate............- 712“ 
Sandstone and chocolate shale......... 805“ 
Gray slate and sandstone.............. * 
| 
Gray sandstone and slate.... .. ..... s* 
Gray and yellow sandstone, ‘‘ First Sand,” 

Gray sandstone and slate (oil show in 

lower part)............ 44 “ 1,125 
Gray slate........ 17% “ 1,300 “ 
Brown and gray sandstone, ‘‘ Second 

Gray slate, with occasional sand beds..283 ‘“‘ 1,664 “ 
Brown sand, ‘“‘ Third Sand,” so-called, 

or Bradford producing sand......... 54 “ 1,718 “ 
Slate and sandstone........ 
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produ: sand in the Dennis well is 54 feet thick, 
The sand is of ut the same degree of coarseness as the 
ordinury beach sand along the Jersey coast, and contains 
comparatively little cementing material. The sand is finer 
and closer in texture than that of any other oil-producing 
territory in Pennsylvania. It is more homogeneous in sec. 
tion, and has a more constant character over a wider area 
than any other oil sand. These facts have much to do with 
the small percentage of risk which the driller experiences 
in obtaining ‘‘ dry holes.” The Bradford is the surest and 
safest district in which to operate. In January last, there 
were 112 wells completed in the territory, of which 8 or 
7,'5 per cent. were ‘‘dry holes.” The percentage of “dry 
holes ” in the other districts of the State was 29,1,, or 7 wells 
out of 24completed. Inthe Bradford district, from De- 
cember 1, 1877, to December 1, 1878, there were 2,018 
wells completed, of which 87 were “‘dry holes,” or 4,\; per 
cent. The percentage of ‘‘dry holes” in Pennsylvania, ex- 
clusive of the Bradford district, during the same year was 
24,7;. In the Haskill well at Smethport, fifteen miles south- 
east of Bradford, a sand was struck at 1,345 feet, and was 
reported to be 12 feet thick. The sand which at present is 
producing about two barrels of oil a day in the Haskill well 
was found at a depth of 1,718 feet, and is 18 feet thick. 
Drilling was continued to 124 feet below the lower or pro- 
ducing sand. The Smethport producing sand, by most of 
the : acre is considered to be the same as the Bradford 
sand, 

From a careful study which I have made of a number of 
surface sections and well records in northern McKean 
County, I have come to the conclusion that the upper sand 
in the Haskill well is the representative of the Bradford 
sand, and that the lower or producing sand in this well lies 
360 feet geologically lower than the great productive hori- 
zon of the Bradford district. The Smethport oil horizon is 
interesting, from the fact that it is the lowest geological 
horizon at which petroleum has been found in Pennsylvania. 
I first announced the eer of this fact ina paper which 
I read before the Engineers’ Club of Philadelphia, February 
16, 1878, on the ‘‘Old Sands of Pennsylvania.” At that 
time the sand had not been found at Smeth ort, but had 
been pierced by the drill in a well at Sartwell, in an adjoin- 
ing township. I have named the rocks in the Dennis well 
after a careful study of the same series throughout McKean 
and Elk counties, embracing the territory 45 miles to the 
south of Bradford, west into Warren county, and east and 
south-east into Potter and Cameron counties. A careful 
examination of the fossil forms in this district from the 
Chemung up into the lower productive coal measures has 
been made, but the means which the fossils afford for strati- 
graphical determinations are extremely limited. 

Palrontologically considered, the rocks from the base of 
the Olean conglomerate, to the bottoms of the deepest valley, 
some 800 feet in all, are essentially one group, incapable of 
subdivision. They contain in alleighteen Waverley species, 
seven Chemung species, and one of carboniferous type. 
I have grouped the rock series mainly from lithological de- 
terminations, which undoubtedly lead to the most reliable 
and accurate conclusions, when sufficient sections can be 
had for comparison. 

Having determined the relation of the producing sand at 
Bradford to the overlying strata, I next sought for some 
constant horizon which should afford the best means of com- 
paring distant sections. This was of importance in order 
to ascertain the approximate depth below the surface of the 
Bradford sand, in any territory adjacent to the developed 
district in which petroleum should be drilled for. he 
rock most constant in its general character in McKean and 
Elk counties seems to be the Olean conglomerate. Between 
this conglomerate and the oil-bearing sand, there is no stra- 
tum or series of strata, with possibly the exception of the 
|red shale bands of the Catskill and Chemung, which can 
| furnish a reliable guide to the oil prospector. The sandy 
| measures in the 1,000 or 1,500 feet immediately overlying 
the oil-sand at Bradford are poor guides in looking for the 
| oil-sand in new or wild cat territory. They lead to con- 
| fusion, error, and disappointment. There is no guide which 
| the driller considers more infallible than the so-called ‘‘first” 
and ‘‘second”’ sands. It is true that in a limited territory, 
there are distinct sand strata 300 and 600 feet respectively 
| above the Bradford sand, but I believe it is impossible to 
determine the position of the oil-sand by an arbitrary loca- 
tion of these upper sands. One important fact, which is 
too often overlooked, is that the rocks may thicken or thin 
between two constant horizons in comparatively short dis- 

| tances, so that allowances must be made, either plus or 
| minus, in estimating the | depth to drill in order to 
| strike the producing sand. The position of the Bradford 
| producing sand is below the Olean conglomerate at Bradford, 
in the Haskiil well at Smethport, in the Wilcox wells, in 
| the Bear Creek well, in the Silver Creek well, and in the 
old Dickinson or Ridgway well. The horizon of the sand 
in the three latter wells is probably about the same depth 
below the bottom of the Red Catskill, as it is in the Wilcox 
wells. The Pocono formation and Red Catskill thicken 
| very much south from Bradford. As a consequence, the 
| Bradford oil-sand horizon at Ridgway would be found 
nearly 600 feet further below the Olean rock than it is at 
Bradford. This fact has a very important practical bearing. 
The Bear Creek well, which was drilled to a depth of 1,998 
feet, and the Silver Creek well, which is 1,760 feet deep, 
have both been abandoned long before the Bradford sand 
could possibly be reached. 

I do not mean to say that if these wells were drilled to the 
poe depth, they would prove productive. Not at all; 

ut I do assert that they should be much deeper to strike 
the Bradford sand, if it underlies this portion of Elk County. 
| These two wells form examples of many that I could cite, 
| where the money spent in drilling has been more than thrown 
away. They prove nothing, and only tend to condemn the 
territory as ‘‘ dry,” without any facts to support such a con- 
clusion. Can it be denied that geclogical work is of practi- 
'cal use to the oil prospector? Between Bradford and 
Smethport the strata from the Olean rock to the Bradford 
| sand maintain almost a constant thickness. From Bradford 
| south-west to the Hukill well, which is one and a half 
/miles north-east of Ludlow Station, the Pocono thickens 
| about 100 feet, while the other formations remain about the 
|same as in the Dennis well. In the Wilcox wells, the 
| Pocono is about the same thickness as in the Hukill well. 
The greatest amount of change in the two counties takes 
lace between the Wilcox wells and the Bear Creek well. 
n this distance of 8} miles, the interval from the bottom of 
the Olean to the top of the Catskill thickens to the south at 
the rate of 281¢ feet per mile. The same rocks between 
the Bear Creek and Ridgway well thicken to the south at 
the rate of 2614 feet per mile. From the Wilcox wells to 
the Ridgway well, the Red Catskill thickens at the average 
rate of 41¢ feet per mile. If it was not ior the geological 
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fact that the formations thicken in Elk County rapidly to 
the south, the Bear Creek well would be deep enough to 
have encountered the horizon of the Bradford sand. The 
elevation of the bottom of the Olean conglomerate in the 
vicinity of the Wilcox wells is 1,879 feet; at Ridgway the 
same geological horizon is 1,746 feet above tide, so that th: 
average dip of the bottom of the Olean between the twi 
places is about 8'4 feet per mile. The southern dip of al) 
the rocks below the Olean would be greater than 81¢ feet 
per mile, on account of their thickening to the south. 

Dip of the Bradford Sand.—The producing sand from the 
Four Mile district, which is in Cattaraugus County, New 
York, about seven miles north-east of Bradford, toward 
Bradford averages 12 feet per mile south 50° west. Fron 
Bradford toward Shepherd Run the average dip per mile i 
11 feet south 25° west. From Tarport north to State Line 
to Limestone, the dip varies from 15 to 19 feet per mile to 
the north. This change of dip to the north near the State 
line has doubtless influenced the shape of the valley eroded 
by the Allegheny River. The development which has been 
made at State Line and at Limestone is outside of the linc 
which | have drawn on the map as the approximate bound 
arv of the Bradford district, in October, 1878. The wells 
at these two places have been excluded, because their char 
acteristics are quite different, and they seem to form an out- 
lying patch of the main district The total length of the 
Bradford territory proper, north-east and south-west, is over 
seventeen miles, while its maximum breadth north-west and 
south-east is about eight miles. 

Production of the Bradford District.—The wth of this 
oil field has been so rapid and so different from the other 
districts in Pennsylvania, that I have thought it might be of 
interest to the Institute to make some general statements as 
to its production. 


DAILY PRODUCTION OF BRADFORD DISTRICT COMPARED WITH 
THE TOTAL DAILY PRODUCTION OF THE STATE. 


State. Bradford. Proportion. 
bbls. bbls 
1874 December........ 27,682 
19754 23,207 1254 
1876) 24,120 800 its 
25,390 1,800 Th 
177) cose 37,693 3,449 
December... ... 40,518 8,000 


Three years ago from last December, Bradford produced 
less than one-hundredth of the total production of Penn- | 


The return voyage is through the Suez Canal. The vo’ 

home is a little faster than the outward passage. The Chim- 
borazo on her last trip from Adelaide to Plymouth, accom- 
plished the journey in thirty-seven days ten hours, including 
detention iu the canal and all stoppages for coaling, etc. 
She has been designed especially for this service, and is ex- 
pected to improve considerably upon the performance of 
her sister ships. She has been equipped beyond the require- 
ments of ber class, 100 A 1, the highest at Lloyd’s, and has 
satisfied government inspection as regards her defense by 
means of water-tight compartments and coal bunkers, so 
that she would be available if requisitioned in time of war 
as a cruiser or troop ship. That is to say, her coal bunkers 
ire so placed as to protect her engines while they carry coal 
enough to keep her at sea steaming full speed for forty days; 
and she could not be sunk by the penetration of less than 
three of her water-tight compartments. She has four masts, 
three iron decks, and is divided into thirteen water-tight 
compartments by bulkheads, while, as a security against 
tire, from the lower to the main deck she is divided into six 
‘ompartments by fireproof bulkheads fitted with fireproof 
doors. She carries eight large boats, four of which will be 
itted as lifeboats. She is fitted to carry 120 saloon passen- 
rers, 180 second-class and 300 third-class and steerage pas- 
sengers, while the lower deck will, if required, accommo- 
date 1,500 troops, and the orlop deck 300 to 400 horses. The 
Orient Company have followed the White Star Line in plac- 
ing the whole of the first-class accommodation forward of 
the engines and boilers, to avoid the smell and noise of the 
machinery. The saloon is as nearly as possible in the mid- 
dle of ship, to secure that the movement of the vessel should 
be felt as little as possible. The saloon is 44 feet square, 
going from side to side of the ship, and unusually lofty. 


THE MOST ECONOMICAL SPEED FOR STEAM- 
SHIPS OF THE NAVY. 


By Joun Lowe, P A., Engr, U. 8. N. 
THERE are two standpoints from which to view this sub- 


ject. 

Commercially speaking, it is that speed at which the 
sum of all the expenses of the vessel is the least possible 
per mile traveled. 

In a narrower sense, the most economical speed has refer- 
ence only to the coal consumed, and is that speed at which the 
consumption of coal is the least per mile traveled. This 
might be called the naval standpoint, and it is useful to con- 
sider, because by it we are enabled to perform the longest 


possible voyages, with a given amount of coal on board; 


| 
rer 


Now the ratio between revolutions of the screw and the 
speed of the ship varies greatly with the weather; thus the 
wind may be so adverse, that revolutions may be great and 
the speed nothing. For this reason the revolutions rather 
than the speed will be used as a basis for calculation. 


Let C = total coal consumed in tons per day of 24 hours. 
R = revolutions of the screw per minute. 
¢ = the constant ees of coal consumed upon in- 
direct work. 
Then (C—+) = coal consumed upon direct work. 
But kR* = coal consumed upon direct work as well as 
C—e. 
(C—c) R 
Therefore (C —c) = and (G—o = Re 


RC — RC, 


Therefore ¢ = “Rick . Equation (1). 


Thus it is shown how the constant indirect work may be 
found, if we know two values of R, and the corresponding 
values of C, = total consumption per day. 

Proceeding further toward the main question: Since the 
direct work varies exactly with R*, and the indirect work is 
constant, if they are severally known for one value of R, 
they may be known for every value thereof. 

For, transposing equation 1, we obtain— 


o=m 


That is to say: Knowing C, and Ro, we may know the 
same for any other value of R and C. 

At, then, the rate of R revolutions, the cost of each revo- 
lution at this rate for one day would be: 


R/(C.—e 
R-R\ R’ )+R 
or U= Rr +k ...++-Equation (2), 


Differentiating this expression, we obtain: 
dU Cy c 
an = 28 (“Re ) 


d 
If now we assign to R such a value that = = 0, we obtain 


Yo 
° Cost of cach rat 


hour: 


to 30 363; 


Scale o Hriots jeer four ONY 


THE MOST ECONOMICAL SPEED FOR STEAMSHIPS OF THE NAVY. 


sylvania. In December, 1878, Bradford produced over one- 
half of the entire production of the State. The following 
table gives the total production in the State and the Brad- 
ford district for 1876, 1877, and 1878: 


Bradford. State. 

bbis. bbis. 
1,465,481 13,125,671 
6,208, 746 15, 165,462 
Total for three years, 8,056,995 37,270,039 


The total production of McKean and Cattaraugus counties, 
from the discovery of petroleum in 1871 up to the first of 
the present year, would amount in the aggregate to about 
eight million one hundred thousand (8,100,000) barrels of 
oil. The average daily production of the 3,000 wells in 
the Bradford district during the month of January was 
25,000 barrels, or 8} barrels per well. The average daily 
production per well of those which were completed during 
the month was 171¢ barrels. 


“ORIENT.” 


Tue largest steamship which has ever been built in Glas- 
gow has lately been completed. She is not only the largest 
vessel which the Glasgow yards have turned out, but is only 
passed in size among passenger vessels by the Great East- 
ern, which was built in London, and the City of Berlin, 
which was constructed at Greenock. She thus adds another 
to the list of about half-a-dozen merchant vessels in the 
world which exceed 5,000 tons register. The new steamer, 
the Orient, has been built by Messrs. John Elder & Co., for 
the Australian trade, and will take her place upon the direct 
line of magnificent steam vessels running from London to 
the Australasian colonies in time to convey visitors to the 
Sydney International Exhibition. The Orient is the first 
Steamer built expressly for the service. She has a displace- 
mentat her load draught of 9,500 tons, Her registered tonnage 


is 5,400, The route taken by these steamers is by the Cape. 


and with this end in view, it is proposed to discuss this sub- 
ject from this narrow standpoint. The most economical 
speed has not heretofore been known, because of the cost in 
time, trouble, and money involved in experiments which 
were necessary should the knowledge be desired. 

In this paper it is proposed to show how two perform- 
ances of any vessel, under given conditions, at different 
rates of speed, are sufficient to unlock the whole question, 
giving not only the cheapest speed, but the cost for any 
speed. Inorder to avoid loose thinking, it is necessary to 
suppress loose language. Hence the work done by the coal | 
consumed in a steamship must be divided into two grand 
parts, viz., direct and indirect work. 

Direct work in this case means the actual propulsive 
work, while indirect work means a number of things which 
heretofore have been loosely called losses. For example: | 

The heat and consequent work expended in producing 
chimney draught. 

The heat expended in giving motion to the steam through | 
passages; pipes, etc. 

The heat expended in moving pumps. 

The heat lost in radiation, with other subdivisions, until 
finally we reach the heat lost in the condenser. 

Now, if the total coal consumed varied exactly with the 
cube of the speed, the slower the ship went, the p mre she 
would go, until finally the speed being zero the consumption 
would likewise be zero. 

But this is far from the case, for there is a speed below 
which it is not economical to go. 

We know likewise that the total consumption does not 
vary exactly with the cube of the speed, and we also know 
that the direct work and coal vary exactly with that cube. 

Now, part of the indirect work varies also with the cube 
of the speed, and therefore cannot be eliminated by this | 
process, but the greater part depends in amount upon pressure | 
of steam, extent of surfaces, etc., and hence to a casual | 
view it ought to be a constant. A limited number of experi- 
ments shows it to be so, or at least very nearly so, and it will 
be sufficient for our present purpose to regard this indirect 
work as 4 constant quantity. 


the maximum ue of R with the minimum of C, in 
Co—e 
which case, if 7 = 0, then 2R ( R,! ) =R 


Therefore R = Equation (3). 


In this investigation, equations 2 and 3 are of equal value, 
for, by means of the second, we can trace acurve giving cor- 
responding values of C, and thus know these relations 
throughout the entire limits of C and R; while by means of 
equation 3, we find directly the value of R, at which C is 
the least possible. 

An example of such a curve is given in the figure, in 
which (c) has the value of 3°47 tons per day. 

In this figure the costs are laid off as ordinates, from XX 
tothe curve, YY being upon the smallest ordinate To use 
the curve: From either horizontal scale project a perpendi- 
cular to the curve, then from the point of intersection, pro- 
ject a horizontal. Where the projections intersect the scales, 
s found the information desired. 

Such a curve of course must be drawn for each vessel, and 
preference ought to be given to the revolutions, rather than 
to the speed, for the reason before given. 

A variety of scales could be erected if desired, such as 
total consumption per day, length of possible voyage, etc., 
whereby the usefulness of the curve could be increased, 


Fast CALIFORNIA CLIPPERS.—A number of interesting 
observations made during a recent cruise of the French 
frigate La Magicienne to various parts of the Pacific have 
just been communicated, says Nature, by Adwiral Serres to 
the Paris Academy. Among other points attention had been 
drawn, while at San Francisco, to the swift, tall-masted 
clipper ships which convey wheat to the European market. 

he modern practice of increasing the upper sails at the 
expense of the lower seems to be justitied by science. Dur- 
ing the voyage of the Magicienne an anemometer was ob- 
served daily at an altitude of 8 meters, and twice every day 
at an altitude of 36 meters. 
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THE FRENCH ARMOR PLATED SHIP THE / 
‘ADMIRAL DUPERRE.” the propeller thoroughly efficient, one-half the coal now 

carried by a ship might be left on shore—one boiler out of 

Ts vessel, now being finished at the Mediterranean dock- | every two dispensed with. Let it be realized that engines 
ards, at La Seyne, will be one of the largest ships of the | of half the capacity now employed would suffice, and then 
‘Trench navy. Her length will be 320 feet; her breadth, in- | imagine what a revolution all this would effect in the carry- 
cluding armor, will be 67 feet; the height of the deck above | ing trade of the country, and it will perhaps be granted that 
the bottom of the keel, 26°5 feet forward, 27-4 feet amid. | the screw propeller has, indeed, and deservedly, a most evil 
ships, and 28°5 feet aft. The depth of her keel below the | reputation. For years and years inventors have struggled 
loadwater line will be 26 feet. She will draw 26 feet of | hard to augment its efficiency; or in other words, to reduce 
water, and displace 10,487 tons. Her hull is constructed on | the amount of power which it wastes. It is questionable, 
what naval architects would call the “ Bracket System,” | however, if any tangible progress has been made, and we 
and her armor plating extends not only along her sides, but | think it may be safely asserted that the screw propellers of 
also surrounds the smoke stack, turrets, and poop deck. | 1879 are not one whit more efficient or economical than those 
The armor plating on her sides is 14 to 16 inches thick; that | of 1859. That great advances have been made in steam 
surrounding the smoke stacks and turrets 12 inches, and | navigation is undoubtedly true; but these advances have 
that covering her poop deck 2°4 inches. The port holes are | taken place solely in the machinery which causes the revo- 


can actually drive her. Let it not be forgotten that were | 


constructed of 8-10th inch plates superposed so as to form a | lution of the propeller. 


total thickness of 4 inches, 


We have better engines and better 
boilers, but the screw remains as it was; and if it be really 


i 


with the — then when the engines indicated 520-horse 
power, and the boat made 23 knots, more than 300-horse 
power might, let us say, be available for propulsion instead 
of 260. Under such conditions the law of the variation in 
resistance would still hold good fur the hull; but we would 
then have to explain how it came to pass that at the higher 
speed the useless resistance of the screw diminished. [np 
either case we have a problem to deal with which will not 
be solved in a moment. 

Let us now compare the waste of power of the screw with 
that of the paddle. Nothing like the attention which has 
been devoted to the screw has been paid to the paddle. We 
never yet heard it asserted that a good feathering paddle- 
wheel wasted 50 per cent. of the power applied to it. On 
the contrary, it is usually asserted that paddles waste not 
more than 18 to 20 per cent. Not many experiments of a 
trustworthy character have been made to settle the point, 
In the trials of the paddle steamer Alecto, made to test her 
efficiency as compared with the screw propeller fitted to the 
Rattler, almost 82 per cent. of the whole power of the engines 
was utilized, and it is worth adding that 77 per cent. of the 
power of the Rattler’s engines was also realized—a very 
different value from that assigned in the present day to 
screw propellers. If, now, it be really true that the screw 
wastes 50 per cent. and the paddle wheel only, let us say, 20 
per cent. of the power developed, is there not reason to think 
that a mistake has been made in discarding the screw and 
adopting the paddle under circumstances where the use of 
neither is absolutely dictated by necessity? Let it be sup- 
posed that with the paddle-wheel 100 tons of coal will do as 
much as 160 tons with a screw, and it becomes evident that 
the advantages possessed by the screw must be great indeed 
to enable it to compare favorably with the paddle. It may 
further be pointed out that much of the advantages once 
possessed by the screw over the paddle was derived from the 
special intrinsic merits of the screw engine; but high-pressure 
compound paddle engines are now common, which burn as 
little coal per horse-power as those of any screw steamer. 

It may be answered to all this that the paddle wheel is not 
more economical than the screw, and to this aspect of the 
whole question we would direct particular attention. If it 
be conceded that the paddle wheel wastes just as much 
power as its rival, then we are face to face with certain 
curious speculations. The paddle wheel drives water straight 
astern, not to one side like the screw. ‘Therefore it moves 
water astern parallel to the keel, or in the most favorable 
way. Its thrust on the water is direct, not oblique. It does 
not interfere with the currents under the stern to anything 
like the extent to which the screw interferes with them. 
The floats of a well-made paddle wheel enter and leave the 
water perpendicularly, and with little resistance. The fluid 
frictional resistance of the paddle wheel can be as nothing 
compared with that of the screw. How, then, does the 
vaddle wheel come to waste 50 per cent. of the engine power? 
Joes a well-made screw really waste 50 per cent. of the 
power of the engine? Lastly, if the paddle wheel and the 


screw propeller are both equally inefficient, how is the fact 
explained, seeing that the two instruments are so totally dis- 
similar in construction, and so unlike in their mode of acting 
on the water? Answers to these questions will, we fear, be 
sought in vain in the library. If satisfactory replies cannot 


be given by those who have made practical experiments and 
have hitherto held their peace, then they cannot be had at 
all —The Engineer. 


LIFE-SAVING RAFTS. 

A New and ingenious system of constructing life-saving 
rafts, to be used in cases of accidents at sea, has been de- 
vised by M. Grandin, empty casks forming the base of the 
floating platform. A cask makes the best sort of a float, 
but its very form renders it difficult to clutch. To obviate 
the latter inconvenience, M. Grandin makes use of the 
**hold-fast ’—a small instrument employed in the process 


| 


of loading and unloading wine barrels. It consists of an 


iron rod provided at its lower end with a cross-piece of the 
} same metal, pivoting on an axis and assuming a position at 


| right angles to the rod when left to itself. 0 allow of its 


THE NEW ARMOR-PLATED SHIP “ADMIRAL 


| being introduced into the bung-hole the cross-piece is 
held parallel with the rod by means of a sleeve, and when 
the latter is removed, it immediately takes its horizontal 
position across the orifice, in the interior of the cask. The 


DUPERRE,” WITH DETAIL OF THE TURRETS. 


The motive power will be furnished by two independent | true, as is now confidently asserted by those who ought to cask is then hermetically sealed by means of an India rub- 


8,000 to 4,000 horse power engines, each actuating its | know best, that the friction of a screw blade passing through 
wn screw. In addition to this, there will be two auxi- | the water at a high velocity is the main source of waste of | 
liary engines for working the pumps that supply the con- | power, it is difficult to conceive how any improvement worth 


densers, one for each of the two main engines. 
indebted to La Nature for the accompanying illustra- 
tion. 


SCREWS VERSUS PADDLES. 


BECAUSE screw propellers are used in far greater numbers 
than paddle wheels for the purposes of navigation, the exist 
ence of the paddle wheel, and the fact that it is a highly 
efficient marine propeller, appear to be in some danger of 
becoming forgotten. For many years the paddle wheel was 
the sole instrument of propulsion that steamships used— 
putting the aid of sails on one side. Ducks’ feet, endless 
chains, and many other devices were tried without success; 
and the paddle wheel took our swift ocean steamers to their 
destinations with certainty and safety. At this moment 
there are hundreds if not thousands of paddle wheel steamers 
afloat, and under certain conditions the wheel is not only the 
best, but the only propelling instrument that can be em- 
ployed. There are some curious facts connected with the 
present pogition of the paddle and screw in public estima- 
tion, which have never, so far as we are aware, been named, 
and about which a little may be said here, we hope with 
advantage to those interested in the problems presented by 
steam navigation. 

Were we to say that the screw propeller has a bad reputa- 
tion, and is held in evil repute, we would assert that which 
is not quite true, and yet not quite false. An instrument 
so popular and so extensively used cannot be said without 
qualification to have an evil name; and yet those who have 
given the subject most attention coolly admit that the screw 
propeller wastes from 40 to 60 per cent. of the power ex- 
pended in turning it round, If we say that it is pretty gene- 
rally conceded that 50 per cent. of the power exerted by a 
pair of screw engines is wasted in churning water, or in set- 
ting up useless currents, or in overcoming the friction of 
screw blades, we shai] not be far from the truth. In the 
range of the arts it is not easy to find anything to parallel 
this. Nowhere but in a screw ship can be found one-half 
the whole power developed wasted. Let the circumstance 
be borne in mind that in a screw ship 250-horse power pro- 
perly applied could propel her as fast as 500-horse power 


We are | 


having can ever be effected. The tips of a screw propeller 
blade a little over 21 ft. in diameter, making sixty revolutions 
per minute, have an angular velocity through the water of 
about sixty milesan hour. The frictional resistance of even 
a really smooth surface at this velocity must be very great; 
it is impossible to imagine how it can ever be overcome. | 
When power is wasted by producing cross currents and | 
| eddies, and unnecessary slip and so on, then the engineer | 
has some ground for action; it is possible that, by making | 
| the screw of better and better proportions, he may step by 
step reduce the waste of power. If it be true, however, 
that in the best proportioned screw it is possible to make, at 
least 40 per cent. of the engine power is wasted, and that 
this waste is due mainly to fluid friction, what can the in- 
ventor hope to do? The answer must be, Nothing. The 
friction of the screw blade can no more be got rid of than 
can that frictional resistance of the ship herself, which, ac- 
cording to the late Mr. Froude, is the great obstacle to her 
progress through the water. 
Are we in the present state of scientific knowledge to take 
| it as certain that fluid friction is the cause of nearly all the 
waste attending the action of screw propellers? Is it clear | 
that we really understand the law of the resistance of float- | 
|ing bodies? Until quite recently any one who ventured to | 
| assert that the resistance of a ship did not augment at a rate 
rather more rapid than the cubes of her velocities, would be 
treated with some contempt. Yet it is impossible to examine 
the diagrams published in our impression for August 29th 
without perceiving that Mr. Yarrow’s experiments indicate 
that at extremely high velocities the resistance of a ship may 
augment at a very much smaller rate than the cubes of her 
speed. If we hold that the resistance of the torpedo boat 
| with which the experiments were made, did steadily aug- 
|ment in conformity with the commonly accepted law, then 
| we must explain the results obtained on the assumption that 
at high speed the power wasted by the best screws tried dimin- 
ished as the speed augmented. Let us suppose, for example, 
that 400 indicated horse-power gave a 20 knot speed, and 
that of this 400-horse power, 50 per cent., or 200-horse 
| power, was wasted by the screw. If this rate of waste were 


constant, then of 520-horse power but 260 would be available. | is held solidly together by ropes. 


Fie. 1. 


ber bung having a hole in its center for the passage of the 
rod. The rod itself afterwards passes through a joist, to 
which it is firmly fixed by a bolt (Fig. 1). The principal 
point of the system being understood, it remains to describe 
how the raft is constructed. 

Four empty casks are placed side by side, bungs upward, 
on two ropes running crosswise. The hold-fasts and bungs 
are placed in position, and over them is laid a joist in which 
four holes have been bored to receive the rods of the hold- 
fasts. Washers are then placed on the rods and the bolts 
driven in securely. In alike manner three other sets of 
casks are prepared and placed end to end. These four sets 
are lashed together by tive longitudinal joists placed cross- 
wise on the hold-fast joists, one at each end, and the other 
three between the ends of the casks; and the whole — 

The ropes beneath the 


If now the waste were not constant, but diminished rapidly | casks are then made fast by their ends, and tightened around 
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the casks by means of ropes passing around the lateral | Perry's Raft (Fig. 4) is composed of three cylindrical | 


oists (Fig. §). Finally, two cross-pieces are added to the 
(ongitudinal joists. 

filling in the spaces between the casks with such floatable 
objects as are found on board, and nailing down planking 


longitudinally. Stanchions are then placed between the 


he raft thus prepared is finished by 


| bags, A, of strong rubber cloth, pointed at the ends, and 
| bands of cloth, B, two feet wide, connecting them to- 
— throughout their entire length as well as to the 

ramework. Each cylinder is provided at one end with 
a tube, J, by means of which it is inflated. The bags 


Fie. 2.—GRANDIN’S RAFT AS ARRANGED FOR THE PACKET-BOAT “EMPRESS EUGENTE.” 


side planks and joists, and to these are lashed oars and stud- 
ding-sail booms. It will require about 20 men to launch the 
apparatus, which weighs about 2,500 pounds, and the plat- 
form of which is about 14 by 17 feet. The preceding de- 
scription applies to the Grandin raft in its simplest form. 
The raft constructed on board the packet-boat Empress 
Eugénie possesses certain features which tend to consoli- 


Fic. 3.—SIDE VIEW OF THE SAME. 


date it more, but which are not absolutely essential (Fig. 2). 
It is entirely covered with tarpaulin, serving as ballast, and 
also to deaden the shock of the waves on the casks situated 
at the ends of the raft. The space between the casks is 
filled in with triangular pieces of wood, which tend to 
keep the latter from rolling; the same result, however, is 
reached by gouging out the joists so that they fit the sur- 
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having been inflated and laid on the deck, the frame- 
work is placed upon them and firmly lashed to them 
by means of marlines passed through the bands of 
cloth. The framework is composed of five flat cross- 
nieces, D D’, connected together by two tie pieces, NN, 


use. Two tholes are fitted to each tie piece; and one is 
also placed on a triangular frame projecting out behind 
for the steering oar. The advantage of this raft is that 
it is neither heavy nor cumbersome; six meu can carry it. 
It can be inflated and put in the water in 15 minutes, or 
in 30 minutes at the most in bad weather, and no tackle 
is needed in passing it over the sides of the ship. It will 
accommodate forty men, but when the sea is very rough, 
twenty-five is about all that it will carry with safety. 


ECONOMY OF FUEL. 

Mr. Emerson BAINBRIDGE read a paper before the British 
Association on an experiment made to ascertain the cause of 
the difference between the quantity of heat in fuel and the 
quantity which is utilized in the work done by a steam en- 
gine. He said that the most economical mode of producing 
and using steam power formed a question of special interest 
at the present day for engineers, this leading to the problem 
as to the scope that might exist for the utilization of the 
large margin of loss in the difference between the heat con- 
tained by the fuel and the small percentage of such heat 
which is represented by the work actually performed by a 
steam engine. Only 11 per cent. of the actual heat power 
contained in the fuel was utilized, and though a large pro- 
portion of that loss could never be overcome, the import- 
ance of the inquiry was evidenced by the fact that every one 
| per cent. gained means in the consumption of this country 
jalone a saving of about half a million tons per annum. 
About fifty million tons were annually used in the produc- 
tion of steam, which was about 37 per cent. of the whole 
output. The coal used in dwellings, great as was the waste, 
was more fully utilized than when it was used in any other 
way, thus 13 per cent. of the heat actually possessed by fuel 
was given off in an open fireplace. As an instance of the 
| small amount of heat utilized, it was stated that to produce 
3 1b. of steel 7 Ib. of coal were required. The author then 


’ | gave the results of an experiment he had made with the | 


| winding engine and boilers of a small colliery, such plant 
being nearly 30 years cld. Some of the improvements 
| which might be made with a view to promoting economy of 
fuel were the fixing of boilers of an improved construction 
| with a minimum thickness of plates and a maximum area of 
heating surface. Special attention should be paid to the 
| manner in which air is admitted to the fire and to the work- 
ing of the damper. The air in the fire grate should be so in- 
| termingled with the gases from the fire as to enable a mini- 
|mum quantity of air to be used; the application of such 
form of fire grates and such mode of firing as will enable the 
cheapest quality of fuel to be used; the complete covering 
of all exposed surfaces; where water is scarce the applica- 
‘tion of the best form of water-heater; where water is plenti- 
ful the adoption of animproved form of condenser; steam 
jacketing of the cylinder and mechanical accuracy in the 
construction of the engine; the application of the system of 
| variable expansion when the work done by the engine varies; 
in case of winding engines, the adoption of drums of vary- 
ing diameters; as a general principle, the use of steam at a 
| high temperature, in order to have the greatest possible dif- 
ference in temperature between the steam when it reaches 
| the cylinder, and when it has done its work. In the appli- 
cation of such improvements to ordinary steam engines, the 
saving in working cost must, of course, first be considered, 
| and in the adoption of all such means of promoting economy 
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Fie. 4.—PERRY’S RAFT. 


face of the casks. It often happens in case of accident | It is supposed that the predominance of the blue is owing | 


as have been alluded to it may be confidentl asserted that 

| the saving in working cost will, as a rule, wipe off the ex- 
tra first cost incurred in a very short time, since the saving 
effected will probably vary from 50 to 150 per cent. per an- 
num on the first cost. 


searches on the scintillation of the stars, M. ontigny shows, 


clusion may be accepted: In the twinkling of the stars which 
show the colored rays, when the blue tint predominates, or 
is found to be in excess, rain may be expected, if it has not 
|already come. The more predominant the blue the greater 
| the probability that the rain will be persistent and plentiful. 


to a ship that the sea is calm and that there is no need of | to the absorption of other colored rays in passing through 
hurry; in such cases a mast and sail may be rigged up | moist layers of the atmosphere. On the same principle the 


(Fig. 3). 


| blue tint of distant mountains indicates rain. 


and is so arranged that it may be folded up when not in | 


anp Stars.—Pursuing his recent re- | 


in a note to the Belgian Academy, that the following con- | 


ANTI-FIRE CONSTRUCTION.* 
By R. G. Hatrrerp, of New York. 


One of three indispensable requirements of architecture 
is stability—permanence. 

And yet, of all the buildings ever erected, how few still 
remain 

Even that achievement of engineering skill, the Eddy- 
stone Lighthouse, which has bravely resisted the power of 
the Atlantic for one hundred and ¢wenty years, is at last un- 
dermined and must fall. 

The elements in their unceasing action sooner or later 

triumph over the proudest works of man. 

Of the elements at work in this destruction there is none 
so active, so successful, as that of fire. With what fiendish 
relish does it Jick up the combustible, and ruthlessly tumble 
the residue in — ruin! History teems with its work 
of desolation. xe cities of the Old World have all sadly 
suffered by its ravages: I will mention only one. 

The great fire of London, in 1666, burnt for three days, 
destroying 13,200 houses, including many fine public build- 
ings. The loss by this fire, if compu by present values, 
would amount to at least $100,000, 000. 

The city of New York has suffered by at least three great 
fires. One in 1835 destroyed six hundred warehouses, which, 
together with contents, were worth $20,000,000. Another 
in 1839 destroyed property to the amount of $10,000,000, 
and a third, in 1845, destroyed three hundred stores and 
dwellings, valued at $6,000,000. Charleston in 1888 suffered 
by a fire which destroyed 1,158 buildings, covering one hum 
dred and forty five acres. Pittsburg in 1845 lost 1,000 
buildings by fire, valued at $6,000,000. Albany, N. Y., in 
18— lost in steamboats and buildings $3,000,000. St. Louis 
in 1849 lost $3,000,0000 in steamboats and buildings. Phila- 
delphia in 1858 lost three hundred houses. In 1845 two- 
thirds of the city of Quebec, comprising 2,800 houses, was 
swept away by fire. The city of St. John, Newfoundland, 
repeatedly damaged by fire, was nearly all destroyed in 
1846, when 6,000 people were rendered homeless. Troy 
suffered severely in 1862. Portland in 1866 lost $9,000,000, 
including the loss of 1,600 buildings. Chicago in 1871, and 
Boston in 1872, were devastated to the extent of more than 
$200,000,000; and quite recently a devastating fire has al- 
= entirely destroyed the city of St. John, New Bruns- 

| wick. 

But these marked fires do not alone measure the work of 
destruction: much is due to the smaller fires, which make 
up by their frequency what they lack in proportions. Con- 
| stantly at work, little by little, year by year, the aggregate 

of ruin they accomplish is fearful. 

A record kept by the New York Jnsurance Chronicle shows 
that the losses by fire in the United States and Canada in 
1876 was $75,000,000, and in the previous year it was 
$86,000,000. This record is doubtless trustworthy, as far as it 
goes, but I am assured by ccmpetent authority that the loss 

| during the last ten years has not been less than $100,000,000 
| per annum, not including the two extraordinary fires of 
Chicago and Boston. 

What a fearful havoc! Is there no remedy? 

The losses in the United States and Canada during the last 
twenty-five years aggregate an amount which would have 
— to have rendered all the buildings epproximately fire- 
proof. 

A few figures will show this: The United States census 
for 1870 gives the value of the real estate of the country, but 
does not give the value of the buildings separately, ‘This, 
however, may be approximated. From an estimate made 
upon the property within certain limits of the city of New 
York, the value of the buildings was found to exceed con- 
| siderably the value of the ground. The buildings in the 
| rural districts, however, are of much less value than the 
land, perhaps not half. A fair average for the two—city 

aud country—weuld perhaps be, to estimate the value of 
buildings at one-third of the whole value of the real estate. 

The census for 1870 puts the value of the real estate at 
about $9,900,000,000, one-third of which (if this be the 

yroper portion), or $8,300,000,000, then, is the value of the 

uildings. 
This result may be tested by estimates upon another basis: 
It is shown in the last Report of the National Board of Fire 
, Underwriters, p. 27, that the insurance effected during the 
, last five years averages about $5,170,000,000 per annum; and 
it is shown by the records of the New York Chronicle that 
not more than half of the losses by fire are covered by in- 
| surance; hence the $5,170,000,000 insured is only half of the 
| insurable property of the country; or, that the value of the 
| property of the United States and Canada, liable to ioss by 

fire, is not less than $10,340,000,000. This is the value, not 
, of the buildings alone, but of the buildings and their contents, 

To ascertain what portion of this is invested in buildings: 

It is shown by the New York Board of Fire Underwriters in 

their last Report, p. 23, that in an average of the losses for the 

past eighteen years, the portion on buildings was about one- 
third of the whole. Taking this as authority in the matter, 
one-third of $10,340,000,000 is $3,447,000,000 for the value 
of the buildings in the United States and Canada, which 
cannot be far from $3,300,000,000 for the United States 
alone, as before shown. Of the $100,000,000 annual loss, 
one-third may be taken as that which was invested in build- 
ings, and, had the buildings been of a character to resist the 
flumes, a large part, perhaps two-thirds of the loss upon 
their contents, would have been saved; thus one-third in 
buildings and two-thirds of two-thirds, or four ninths of the 
contents, or together seven-ninths of the whole loss, could 
have been avoided by having more perfect buildings; or, of 
the $3.447,000,000 invested in buildings, there is an annual 
loss of nearly $78,000,000 due to deficiencies in buildings. 
This is more than two per cent. of the value of the buildings, 
an amount which would in twenty or twenty-five years 
be ample to render all our buildings approximately fire- 
proof, and would not only save more than three-fourths of 
the present loss in material, but that which is caused by in- 
terruption to business, and, in many instances, avoid the loss 
| of life and consequent distress to survivors. 

Painful instances of loss of life by fire through deficient 
buildings are still fresh in our memories. The Brooklyn 
Theater and the St. Louis Hetel cry aloud for reform in 
building. Whatever may be said of the inexpediency of 
expending money upon ordinary buildings to avoid damage 
by fire, there certainly is no good reason why, at whatever 
cost, places of public resort should not be made safe. As life 
is more precious than money, so no money should be con 
sidered wasted which is required to protect life. , 

It was lately shown in the Chicago Investigator that no less 
than one hundred and fifty-six theaters have been burned in 
the United States since the year 1800, and of these, one hun- 
| dved and nineteen were burned since 1850. Similar state- 


* A paper read before the American Institute of Architects. 
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ments, though perhaps not quite so disastrous, might be made 
of hotels and other public buildings. The government of a 
country should be held responsible for life sacrificed in 
this manner, as well as for those who die by neglect of sani- 
tary precautions. The owners of buildings of public resort 
should be compelled by rigid law to render their property 
secure from destruction: by fire, 

In the construction of buildings the materials most in use 
are brick, stone, iron, an@wood. Brick, above all others, is 
that which possesses fire-resisting qualities in the largest 
degree. It has been in use from the earliest ages; it is 
prominent among the materials of ancient buildings. 

The Pantheon, the only entire antique building of Rome, 
is of brick. The marble with which the brick walls were 
incrusted has long since disappeared. The metal which 
covered the roof was stripped off for other use. The only 
opening for light, the eye of the dome, nearly thirty feet in 
diameter, has been uncovered, exposing the interior to every 
storm, and during the nineteen centuries of its existence it 
has been subject to repeated conflagrations resulting from 
the wars which so often desolated Rome; and yet, through 
all these vicissitudes, the Pantheon remains in such food 
condition to-day as to serve as one of the churches of the 
city. Its durability, however, is due not alone to the charac- 
ter of the material of which it is constructed, but to its 
form, the strongest known, a cylinder. 

Stone, though inferior to brick, is far superior to iron in 
its fire-resisting qualities, Granite when exposed to intense 
heat will crack and splinter freely ; marble is quickly reduced 
to lime; sandstones disintegrate. Only those stones which 
are of volcanic origin may be safely trusted in the fire. 

The extensive use of éron as a material of construction is 
of recent date. Fifty years ago it was but little used. One 
of the principal reasons for introducing it was its fire-resisting 
character. Gwilt, in his Encyclopedia, page 494, article 1767, 
edition of 1842, in speaking of iron, says: ‘* The security af- 
forded, not only for its supporting weight, but against fire, has 
of late years very much increased the use of it, and may in 
many cases entirely supersede the use of timber.” The ex- 

srience of recent years, however, especially at Chicago and 

Boston, has materially lessened confidence in its fire-resisting 
character. Indeed, its power to sustain weight, when sub- 
lected to great heat, has been shown to be quite limited. 
t is capable of sustaining, in an intense fire, neither com- 
pressive, tensile, nor transverse strain, to any useful degree. 
Its untrustworthiness was shown at least two hundred years 
ago, for Evelyn says of the great fire of London in 1666: 
‘The vast yron chaines of the Cittie streetes, hinges, bars, 
and gates of prisons, were many of them mealted and re 
duced to cinders by y* vehement heate.” 

To protect hollow iron columns it has been proposed to 
secure the passage of a current of air through them. An 
experiment to test this was made upon a one and one-half 
inch pipe, which was subjected to heat at the middle, while 
a streng current of air was maintained through it. It was 
pulled apart by hand in four minutes after the fire was ap- 
plied. 

All metals transmit heat rapidly, a fact which may account 
for the rapid loss of strength in iron when subjected to fire. 
If iron be used for floor beams, arch ties, or for posts, or 
for any purpose which exposes it to strain of any kind, it 
should be protected by an incasement in some slow-con- 
ducting material, such, for example, as brick, terra-cotta, or 
gypsum, although this latter material is active in rusting 
irop, and therefore should not be allowed to come in contact 
with it. Where gypsum is to be used a good coat of lime 
whiting previously applied to the iron will protect it from 
the action of the plaster. Mr. Hornblower, architect, of 
Liverpool, has patented a system of protection to iron beams 
by means of earthenware jackets and concrete, and Mr. P. 
B. Wight, of Chicago, Fellow of the Institute, has patented 
a system of protection to iron columns by an inclosure of 
plaster. These and other systems of protection are just as 
many concessions to the now well-established fact, the non- 
fire resisting character of iron. 

Of the four principal materials used in construction, wood 
is generally supposed to be that which has the least power 
to resist fire. This idea, in general, is correct, and yet un- 
der certain circumstances wood will resist fire longer than 
iron. 

When a building is on fire, known to have supports of 
iron, firemen are reluctant to enter, while they hesitate not 
to enter a burning building having wooden supports, at least 
until some time after the commencement of the fire. 

This apprehension of danger from iron supports, the 
growth of experience, plainly proves the superiority of 
wood over iron as to a fire-resisting quality. 

The Jate fire at Washington burned a part of the roof off 
the Patent Office. It was arrested in its downward course 
by what was supposed to be a fire-proof floor of rolled iron 
beams and brick arches, but which subsequently was found 
to be of wood. 

A floor of wooden beams, placed apart in the usual way, 
has but little fire-resisting quality. The fire, aided by a free 
current of air between the beams, rapidly consumes them, 
as so many pieces of well-placed kindlings. 

This defect in the construction of wooden floors has led 
to various devices, one of which is the use of plaster or 

ypsum, which is thickly spread upon the lathing at the 
Bottom of the opening between the beams, and also extended 
This forms a good filling, effectual in pre- 


up on each side. 
yenting the draught of air, but it has been found to induce 
rapid decay of the timber, and is therefore a failure. 

In the use of ordinary deafening, concrete, plaster, or any 
similar filling, it is requisite to increase the size of the floor 
timbers sufficiently to sustain safely the weight of this 
filling. The fillings above named are a dead weight upon 
the floor. 

If some filling be used which would sustain itself, such, 
for example, as wood, or if the intervening spaces be filled 
with so many additional floor beams, these would not only 
sustain themselves, but would contribute to the general 
strength of the floor, or the floor not needing additional 
strength, the beams could all be reduced in depth to the re- 

uired limit of strength. An arrangement of this kind pro- 
duces what is termed a solid timber floor, upon which, there 
being no interstices for the passage of air, the fire, retarded, 
acts only in slowly charring the under surface. Such a 
floor would resist the action of fire for many hours, and 
would be effectual in preventing the spread of fire. 

But wood is subject to decay, and for this reason is in- 


has been ~ ey after wood is kyanized, to coat it with 
silicate o as a protection from fire. Experiments on a 
large scale in this direction are desirable, and might well be 
undertaken by the general government at Washington. 
Investigations lately made show that the archives of the 


War Department are exposed to destruction by fire, being | 


lodged in buildings of a frail nature. 


Self-protection may possibly inspire the authorities to make | 


the indicated tests of wood, from which results may flow of 
great importance to the country at large. 

In planning buildings to endure, it is — that the 
walls and partitions be made of ample thickness, of well- 
burnt brick, put together with the best of mortar, and that 
the floors, as far as practicable, be also made of brick, 
vaulted. Where this is not practicable, owing to the lateral 
thrust of the vaulting, then the floors should be of prepared 
timber, laid together solid, and coated with an inch of plas- 
tering beneath a wooden lath coated with the silicate of 
soda, the plastering largely composed of plaster or gypsum. 
, The floor timbers should be attached to each other by spikes 
or dowels, and lodged at the ends on brick ledges, corbeled 
out from a good depth below, and secured to the walls with 
iron anchors. The ends of the beams should be cut inclin- 
ing, so that while of full length at lower edge they may be 
an inch distant from each wall at the top edge, and this space 
between the wall and the beam should be kept open for 
ventilation. The floors at or below the level of the street 
should always be vaulted with brick; for here it will not be 
difficult to secure sufficient buttressing to the arches, and 
here where the furnaces for heating are located there is the 
more need of protection. All flues for heating should be of 
ample size and lined with earthenware pipe. Stairways, 
usually of wood, afford means for the rapid spread of fire 
from the lower to the upper stories. Where practicable, 

{these should be of brick and stone; and the stairways of 
each story should be provided with doors by which to isolate 
it from the other stairways. All partitions should be of 
brick, especially those about a stairway or an elevator. All 
shafts for elevators, or for light or air, should be provided 
with doors at each floor, in order to cut off, when required, 
all opportunity for a current of air. Wooden furring on 
walls is highly dangerous; when used it should be provided 
with bars of filling at proper intervals to prevent draught, 
and incidentally the circulation of vermin. 

Partition walls of brick should, when possible, take the 
place of lines of posts and girders, that the apartments may 
be reduced in size; and the openings in the walis should be 
provided with doors and shutters by which to isolate the 
apartments, 

If buildings were constructed in this manner a fire would 
seldom extend beyond the apartment in which it originated. 

To protect the interior, all wooden cornices, dormer- 
windows, and the like should be avoided. Roofs should be 
of slate or metal laid upon a good bed of cement concrete. 
The walls should be extended well above the roof and coped 
with stone or iron. The exterior walls should all be of good 
solid brickwork. If, however, there be iron posts, as those 
of a store front, these should be filled in solid with brick 
work of ample size to carry alone the weight of the upper 
walls. 

Buildings of the character indicated could be erected at a 
cost not to exceed fifty per cent. additional to that of the 
average city building, and in acity of such buildings damage 
by fire would be reduced to a minimum. 


ELECTRICITY AS A MOTIVE POWER. 
BY PROF. W. E. AYRTON, 

Tue annual discourse to working men, which is one of 
the most pleasing features of the meeting of the British As- 
sociation, was lately delivered by Prof. W. E. Ayrton, in 
the Albert Hall, Sheffield, more than 3,000 workmen being 
present. The lecture was illustrated by a large number of 
experiments, while diagrams were freely used to explain 
points otherwise to be understood only with difficulty. 
Several machines were connected by wires with Messrs. 
Walker and Hall’s works, and the capabilities of electricity 
as a motive power were fully demonstrated—not the least 
interesting experiment being the appearance of a ‘‘ Sheffield 
grinder” polishing a knife on an electrically driven emery. 
wheel. After some preliminary remarks upon the cost 
of coal and the utility of water power, Prof. Ayrton said: 

In our poverty and depression, our old servant, coal, is 
beginning to desert us, and to demand a higher price than 
we can give. Water, a yet older handmaid, refuses to work 
at all in our houses, except for extravagant payment. 
Where is it that we must turn for help? Where can we find 
the carrier that will, at a small cost, transport our motive 
power over long distances? It is to electricity we must look 
for an answer to this question. It is to that fleet, subtle 
messenger to whom we trust the carrying of news, that we 
must trust the carrying of our motive power. 

Now these machines that are employed for this purpose 
depend on two important discoveries, the first, supposed to 
have been made by Romanosi, in 1802, who found that an 
electric current could produce mechanical motion; the 
second discovery, made by Faraday, in 1831, who, after the 
most patient investigation, was at length able to prove con- 
clusively the result that he had long felt in his own mind 
must certainly be true, viz., that a magnet must somehow be 
able to produce an electric current. The first of these dis- 
coveries may be illustrated by the following simple experi- 
ment. Here we have a vertical copper wire, through which 
we can send an electric current either upwards or down- 
wards. Behind the wire there is a magnet, suspended on a 
herizontal axis, so that it can turn in a vertical plane. The 
magnet is so arranged that usually it stands upright, but 
if | send a current upwards, you observe the marked end 
|turns to your left, while if I reverse the direction of the 
current, the marked ends turn to your right, the magnet in 
both cases placing itself at right angles tothe wire. Now, 
why does the magnet move when the current flows along 
the wire? Because the wire with the current in it produces 
in the space surrounding it the same effect that would be 
caused by the presence of a large magnet. For if I hold this 
| other magnet in this position, perpendicular to the suspend- 
ed magnet, you see the latter one turns with its marked end 
toward your left hand, as it did when the current ascended; 
and when I reverse the position of the big net, the 
smaller one puts itself in the same position as it did when 
the current descended. From this you would anticipate 


ferior to iron, which is deteriorated by rust, generally in a/| that since an electric current can act like a permanent steel 


very small degree. Where iron can be protected from injury 
by fire, it is far superior to wood. For geveral building pur- 
poses, however, wood, if protected from decay, is superior 
to iron. Our want now is some effectual, ready method of 
preventing decay in wood. Until something better is offered, 
floor beams and posts may be subjected to the kyanizing or 
burnetizing process, which are claimed to be effectual. It 


| magnet, in deflecting a suspended magnet, and since a steel 
magnet can make this piece of soft wire into a magnet by 
being put near it, an electric current will also make a 
| piece of iron into a magnet, a result first proved experiment- 
jally by Arago. When the electric current passes through 
this coil of wire, wound round this iron bar, the bar acquires 
the power to hold up masses of nails, but the moment the 


current ceases, the iron, as you see, loses almost, but not 
quite instantaneously, all its magnetic properties, and the 
| nails fall to the ground. But since, by electricity, Iam able 
| produce sufficient pulling force to hold up bitsof iron, 
or, at will, cause this force to cease to act, then I must be 
able to do just as Newcomen did, when he made his so- 
| called atmospheric engine. 

For if we cause the attraction of this electro-magnet to 
| pull a piece of iron, or armature as it is called, against the 
| tension of a spring, and if, just when the iron is almost 
touching the electro-magnet, we interrupt the current, the 
spring will be able to pull the iron back again, and thus by 
repeating the action over and over again you see we can get 
an oscillating motion similar to that obtained in asingle act- 
ing engine. And any oscillating motion, you know, can be 
turned into a rotatory motion by means of a crank and a 
fly-wheel to make the crank pass the dead points. Now, 
the first man to make an oscillating electro-motor of this 
kind was a learned monk of Padua, Salvator del Negro, in 
the year 1831. But an oscillating motion has many disadvan- 
tages, of which perhaps the most important in an electric 
engine is that the moving armature at the end of its stroke 
will be at a distance from the electro-magnet. Now the 
electro-magnetic attraction diminishes very rapidly as the 
distance increases, so that when the armature begins to 
approach the electro-magnet there will be very little force 
pulling it. 

The Russian philosopher Jacobi explained this in 1834, 
and devised a rotatory engine in which the moving parts 
were not merely pieces of iron but electro-magnets like the 
fixed ones. When the pole of one electro-magnet was ap- 
proaching that of another due to the rotation of the apparatus, 
the currents were so arranfed that there was attraction, but 
the moment the moving pole passed the fixed pole the elec- 
tric current flowing round the former was reversed, so that 
there was attraction. An instrument such as Jacobi used 
may be seen working on the table, and like Jacobi's was 
originally intended to propel a boat. Here again I have a 
complete model boat driven by an electro-magnetic engine, 
with galvanic battery in the boat. A third electro-motor is 
working a Howe's sewing machine, while a fourth is a small 
engine running round on a pair of metal rails. This last 
would no doubt pass with the world as a mere toy, but the 
practical philosopher sees foreshadowed in it his dream of 
the future, just as Stephenson, in his ‘‘ Puffing Billy,” no 
doubt foresaw the express locomotive engine of the present 
day. 

But after some time Jacobi abandoned his electro-motor, 
as the fuel cost far too much. Why then trouble you with 
considerations regarding electro-motors? Because we have 
since learnt why the old form was such an expensive pro- 
ducer of power, and what is the proper duty in which elec- 
tro-motors should be employed. ; 

Now, it was this very question—Can an electric engine be 
made to work more economically than a steam engine ?—that 
first attracted Joule, of Manchester, in 1848, to commence 
that all-important investigation, which lasted for six 
years—the determination of the mechanical equivalent of 
heat. 

Formerly, electric currents were almost entirely produced 
by galvanic batteries, such as I have in my hand, in which 
zinc is burnt, just as in the furnace of a steam engine coke is 
burnt. The amount of heat that could be got from burning 
a pound of zine could be ascertained in the same way as the 
amount of heat produced by the burning of a pound of coal, 
but the fact that the latter was about seven times the for- 
mer was of little value in the science of electro-motors, until 
Joule had proved that acertain quantity of heat is always 
equivalent to exactly the same quantity of work, no matter 
how the heat be produced. 

Now, experience shows that these energies are convertible 
into heat, and that a certain quantity of each kind of energy 
is mechanically exactly equivalent to a certain quantity of 
any other. If a body, or if a system of bodies, possesses 
different kinds of energy, then as long as no energy leaves 
the system, or enters it from without, this sum is perfectly 
constant, no matter how one of these forms of energy ma 
change into another form. Energy is in fact as indestructi- 
ble as matter, and this Jaw has one of its proofs in the long 
unsuccessful search for a perpetual motion. Since, there- 
fore, a pound of ordinary coal burning gives out seven times 
as much heat as the burning of a pound of zinc, we may sa 
at once that a steam engine would give seven times as > tm | 
work as an electric engine for equal weights consumed, if in 
both cases all the heat could be turned into work; or, since 
zine is about twenty-four times as dear as coal, that a steam 
engine would be about 150 times as economical as an electro- 
motor, worked by a battery. 

But so far we have only considered the law of ‘ conser- 
vation of energy.” There is, however, another, and no less 
important principle, called the “ dissipation of energy;” 
and this law tells us that although the energy of a system 
cannot by itself increase or diminish, yet our power to con- 
vert one form of energy into another is continually growing 
less, our stock of available energy is gradually failing. Our 
mountain lakes, our vast store of coal, is practically useless 
until either the water is set in motion, rolling down the hill- 
side, or until the particles of the coal are set in rapid vibra- 
tion as its slowly burns; energy of position, energy of 
chemical affinity, are of no use to the manufacturer until 
turned into kinetic energy or energy of motion. But from 
friction of various kinds, whenever energy exists in the kine- 
tic form, some portion of it is being continually converted 
into heat. Whenever man or nature utilizes energy it must 
be first turned into some kinetic form, and whatever be 
the aim of the special machinery employed, some of this 
energy passes into heat. We cannot make even a clock 
go without regular winding up, although the only useful 
work done by the clock is to turn its hands at regular 
speeds; the earth’s energy of rotation is now, like the 
moon’s in past ages, gradually growing less, and is being 
converted into heat on account of tidal retardation; the 
earth, moon, and sun, and all the planets are losing their 
energies of motion, and relative positions, to be all ulti- 
mately turned into hed. 

But, at any rate, it will be said there will still remain the 
heat, and since heat can be converted back into other 
forms of energy, we shall be none the worse off. But it 
must not be forgotten that whenever heat is produced some 
passes off by conduction through even our best non-conduct- 
ing substances, and by radiation into space from even our 
best non-radiating surfaces; and this conducted and radi- 
ated heat, although it may impart some trifling warmth to 
unseen worlds, is, for the greater part, entirely lost to our 
universe. And even were it not so, even had we perfectly 
non-conducting coatings, and perfectly non-radiating sur- 
faces—had we, in fact, the most perfect heat engine that our 
| study of the science of heat would lead us to believe theo- 
retically possible, one with no friction, no loss of heat by 
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conduction through the sides of our cylinders, and no radia- 
tion from their surfaces—still our power to convert heat into 
other forms of energy would be very limited. For if there 
are two bodies, one hotter than the other, we can oe an 
engine, like a steam engine, to convert part of the heat in 
the hotter one into some other form of energy; but the 
amount of heat converted, with even this ideal perfect en- 
vine, will, with such temperatures as are met with in prac- 
tice, only be a fraction of what eee Mam through 
the engine from the hot body to the cold, and warms up the 


latter; and as our whole power of conversion of heat into, 


work depends on the difference of temperature, we lose it 


by the current. As this current is weak it would be a little 
difficult to measure, in a simple way, the work done by my 
hand; but if we take a machine for “epee. strong mag- 
neto-electric currents, a machine called the ‘“‘magneto,” or 
‘‘dynamo-electric machine,” then as long as the wire is in- 
complete so that no current can flow, you see it is quite easy 
for me to turn the handle, but the moment a small piece of 
wire is inserted so that a current is induced, my hand is ar- 
rested—I can hardly turn the handles—I have to do work, 
hard work, in order to continue the motion of the machine, 
and that work has its equivalent in the electric current that 
flows, and in the heat which you see the current is produc- 


altogether when we have brought all parts of a system to|ing in the piece of wire we inserted and which has now 
the same temperature, no matter how high this temperature | become white hot. 


may be. 

It is not, therefore, sufficient to say that the burning of a 
pound of coal produces seven times as much heat as the 
burning of a pound of zinc; but we must consider what fric- 
tion of the heat thus produced is converted into useful work 
in a heat and in an electric engine respectively. 

Our most perfect steam engines can be made to produce one 
horse power with the consumption of 2 1b. of coal per hour. 
Now, tbe burning of 2 lb. of coal will produce enough 
energy to raise 18,528,000 pounds one foot, or will produce 
18,528,000 foot-pounds of work. Now, one horse power is 
equivalent to 1,980,000 foot-pounds of work per hour, 
therefore, as regards the total energy in coal, even our best 
steam engines only utilize 2-9ths of it and waste 7-9ths. 


| 
| 


But, as already mentioned, even a perfect engine cannot, | 


with the ordinary temperature available, utilize the heat of 
the fuel. In fact, theory tells us that the efficiency of a 
perfect heat engine, or the ratio of the work done to the 
maximum work obtainable from the consumption of the 
fuel, is equal to the ratio of number of degrees of tempera- 
ture through which the steam is cooled in doing work to the 
highest temperature of our steam, when we take as our zero 
of temperature a point 460° below the ordinary zero of the 
Fahrenheit scale. 

Now, in our best steam engines, the steam, when it begins 
to push the piston by expanding, has a temperature of about 
300° F., and at the end of a stroke a temperature of 100° F., 
so that the efficiency of a perfect ideal engine working 
between these temperatures is only about 14, not so very 
much greater than that of the best practical engines. 

No great advance can be made, then, in a heat engine, 
except by making the temperature of the working substance, 
steam, gas, or whatever it may be, much higher. If, for exem- 
ple, we could raise the temperature of the working substance 
as high as, say, 3,000° F., the temperature of combustion, 
and could make it leave the engine without artificial cool- 
ing at the ordinary temperature of the air, which is, say, 
60° F., then a perfect heat engine, under these conditions, 
would only waste about 1-7th of the total energy; conse- 
quently, assuming that we could at these high tempera- 
tures make a practical engine as good relatively to an ideal 
perfect engine as we can at lower temperatures, then a 
practical engine would only waste 7-45ths of the total energy, 
or would have an efficiency of about 0°84. 

But, with our present knowledge, to work with steam or 
gas at a temperature of 3,000° F., is almost as ideal as an en- 
gine with no friction, and with no loss of heat by conduc- 
tion and radiation. We are, therefore, led to the conviction 
that as it is solely by working with steam at no very high 
temperatures, that the efficiency of steam engines can be 
seriously increased, it may be well to consider whether it is 
not possible to economically replace the steam engine with 
some other form of motor. 

In order to estimate the efficiency of electric engines we 
must consider the discovery made by Faraday, to which I 
have referred. 
tricity with the ordinary glass electrical machine, and that 
the electricity so produced can in its turn set up motion, as 
in the pith ball telegraph, worked by Sir Francis Ronalds. 
We know that difference of temperature can produce an 
electric current, and the electric current can in its turn pro- 


But, perhaps you may say, although this is very interest- 
ing in connection with the mechanical production of electric 
currents, what has it to do with the comparison of steam- 
engines with electro-motors, the object of which is not to 
produce currents but work? The answer is, because every 
electro-motor, every instrument that is worked by an elec- 
tric current, is also a magneto electric machine, that is, can 
produce electric currents, and, in addition, always is pro- 
ducing electric currents when it is itself set in motion by 
one. For, taking this simple form of clectro-motor—where 
an iron armature is attracted by an electro-magnet—this at- 
traction arises from the fact that as soon as the current is 
started, the iron armature is first converted by induction into 
a magnet before it is attracted; consequently, when it moves 
up to the electro-magnet, we have the case of a magnet ap- 
proaching a complete coil of wire, the result of which you 
now know is the production of an electric current. Now, 
this electric current must be in the opposite direction to the 
original current producing the motion, for otherwise the 
original current would be increased by the induced currents, 
therefore the armature would be pulled with more force, 
and the total work done by the original currents would be 
increased without any equivalent consumption of energy 
elsewhere. This induced current, therefore, like all cur- 
rents induced by the motion of magnets, relatively to coils of 
wire, tends to stop the motion, and must be taken into account 
in calculating the efficiency of an electro-motor; in fact, not 
only must be taken into account, but experiment shows us 
that it is in this tendency of the electro-motor to send a back 
current that makes it an electro-motor at all. 

This reverse current may be thus shown experimentally. 
I have here a battery sending a current through a Froment’s 
electro-motor, which, as you see, can work either this pump 
or this pile-driver. Now, the strength of the current, as 
measured by this galvanometer, is 40* when I hold the elec- 
tro-motor at rest, so that it can do no work, and 30° when I 


| allow the motor to move rapidly, as you now see it doing. 


We know that motion can produce elec- | 


duce heat, or difference of temperature. Consequently Fara- ; 


day felt sure that, since an electric current can, as you have 
seen, produce a magnet, a magnet must, in some way, be 
able io create an electric current. But his attempts were 
baffled time after time; failure, failure only was the result. 
Yet buoyed up with hope, still persevering with that dogged 
earnestness which is the characteristic of an Englishman, he 
at length arrived at this all-important discovery —to produce 
acurrent with a magnet it is no use placing the magnet 
this way or that way relatively to the coil, but you must 
have motion of the one calashedl to the other. And this coil 
of wire before you is the very one made by Faraday’s own 
hands, which he used in investigating this problem. The 
results obtained with it were insignificant in magnitude, but 
they form the foundation of all the electric lighting of the 
present day, and of the future electric transmission of 
power. 

To enable you to better understand the discovery of 
**magneto-electric induction,” I have here a coil of wire in 
which a magnet is suspended, and free to move in a vertical 
plane. Attached to the magnet isa pointer, to enable you 
to detect any motion of the magnet. ‘Those of you who 
are near will see the pointer itself, while those who are at 
the other end of the room will see it projected on to the 
screen as a huge vertical black bar. The exact construction 
of this instrument is also shown in the large diagram. 

Now, we know from our previous experiments that this 
arrangement will detect whether an electric current is flow- 
ing through the wire, and also which way it is flowing; in 
fact, the instrument is in principle exactly the same as the 
one I previously used, only, as the wire goes a times 
round the magnet in the second instrument, it will detect a 
much weaker current. To the two ends of the wire forming 
the current detecter are attached the two ends of the wire 
forming this coil. The pointer of the detecter is now verti- 
cal, indicating that no current is passing; but if I rapidly 
move this magnet toward the coil, the pointer deflects to the 
left, and then comes back again to the zero position, indi- 
cating that an instantaneous electric current was set up in 
one direction. Now, if I rapidly remove the magnet I have 
in my hand, you observe the pointer makes a swing toward 


When an electro-motor is worked by a given galvanic bat- 
tery, then calculations jead us to the result that if we wish 
to produce the work most economically, we must, by dimin- 
ishing the load on the motor, allow its speed to increase until 
the reverse current it produces is only a little smaller than 
that sent by the battery; in fact, until thecurrent circulating 
through the arrangement is very small, in which case the 
efficiency of the engine, or the ratio of the work it produces 
in a given time to the maximum work it could produce from 
the same consumption of material, is nearly unity. If, on 
the other hand, we desire a given battery to cause the motor 
to do work most quickly, independently of the consumption 
of material, then calculation tells us that we ought to put 
such a load on the motor that its speed will send a reverse 
current equal to something like a half of the strength of the 
current the battery could send through the motor when at 
rest. In this case the efficiency is about 14, or half the 
energy is wasted in heat. 

The difference between these two considerations of maxi- 
mum values must carefully be borne in mind, especially as 
it is usually the second—or how to obtain work most quickly 
—that has generally been taken into account, whereas, this 
evening, it is the other one—or how to transmit work most 
economecally—that will specially engage our attention. 

Now, let us consider that we work our motor in the most 
efficient way—that is, very fast with a small load—and let us 
consider that by so doing the efficiency is so little short of 
unity that we may regard it as one; then since an electro- 


| motor worked by a battery in which zine is burnt is 150 


| electric transmission 0 


the right, indicating an instantaneous electric current iv the | 


opposite direction. To be quite sure that the deflections you 
saw produced in the suspended magnet are the results of 
electric currents, and are not produced by the direct attrac- 
tion of the large magnet I hold in my hand, on the sus- 
pended magnet, I make a break in the circuit of the wire 
so that electric currents cannot flow; and you observe that 
‘he motions of the big magnet produce no effect whatever 
on the little one at this distance. 

Now, we have seen that an electric current can do work, 
and the principle of the conservation of energy tells us that 
work cannot come out of nothing; therefore, my band in 


times ag dear as a steam engine for equal efficiencies, the 
best electro-motor worked by such a battery will be 33 times 
as dear as our best steam engines having an efficiency of 
2-9ths. We may, therefore, throw on one side at once all 
idea of electro-motors worked by ordinary batteries, even 
although the electro-motors be perfect. Now, this result is 
most important, since it shows not that an electro-motor as 
a machine is inefficient, but it tells us that attempting to 
drive it with a galvanic battery is the hopelessly inefficient 
part of the arrangement. 

But if we turn to the question of using electro-motors for 
the transference of power, then there is no difficulty about 
burning zinc, and the high efficiency of such motors is all 
important. For in the case of natural sources of power, 
such as waterfalls, we have merely te consider what amount 
of evergy will be produced at the distant factory; will it be 
sufficient to repay the expense of putting up wires from the 
source to the factory, together with the cost of the two dy- 
namo-electric machines, or will it be cheaper to put up and 
use a small steam-engine having probably an efficiency of 
only 1-18th? When the distance between the source and the 
motor is considerable, the cost of putting up the leading 
wires becomes important, and the question therefore arises, 
Can two or more people use the same leading wires without 
increasing the thickness, or must the thickness of the wire 
be so much increased as to make the construction of two set 
of leads as economical? 

To this question I must beg your most careful attention, 
since the answer to it, which I hope I may be able to put it 
in the power of all of _ to give, will decide whether the 

energy is a mere dreamer's fancy, or 
is likely to have a real commercial future. In order to de- 
cide this let us consider what proportion of the power is lost 
in transmitting it by electricity, and what is lost when water 
is used as the carrying agency. 

Prof. Ayrton then showed that, as regards water, although, 
as far as friction in the pipes only is concerned, a very high 
pressure at the reservoir, combined with the use of turbines in 
the town, working at a high pressure, furnishes a very 
economical mode of transmitting power, it is quite imprac- 
ticable except for short distances. 

Now, the conditions for economically transmitting power 
by electricity are, as we shall see, identically the same as those 
we have arrived at for the transmission by water in pipes, 
but luckily they are not in the electrical case by any means 
impracticable. 

In any generator of electricity there is a certain property 
called the electromotive force, which means its condone to 


moving the magnet must do as much work as is performed ' send a current, and which is analogous with the hi of 


water in a reservoir, inasmuch as the product of the quantity 
of electricity flowing per second, multiplied by this electro- 
motive force, measures the amount of energy furnished by 
the generator per second, and which could be reproduced as 
motive power elsewhere if there were no friction. Now, the 
loss of energy due to electrical friction in the wires is equal 
to the square of the current flowing per second multiplied 
by what is called the resistance of the wire, a number de- 
pending on the length, the diameter of the wire, the material 
of which it is made, and the temperature. 

Now, I explained to you that when an electro-motor was 
working it produced a back electromotive force tending to 
diminish the current. The maximum work that can be given 
out by this electro-motor per second, if its efficiency is unity, 
that is, if there is no friction or other loss of power, is equal 
to the product of the current into this back electromotive 
force. There are two ways, therefore, of altering the work 
given out by the electro-motor per second. Either we may in- 
crease the current, or we may increase this back electromotive 
force. Let us consider the first case: we will double the 
current; then assuming that the electromotive force of the 
generator remains the same, which in the water question is 
equivalent to assuming the height of the reservoir above the 
town constant, we should have to let the electro-motor run 
at such a diminished speed that the difference between the 
electromotive force of the generator and the back electro- 
motive force of the electro-motor ie double what it was be- 
fore. Although, therefore, we have doubled the current and 
the energy furnished by the generator, we bave not nearly 
doubled the energy given out by the motor, and the reason 
of this is obvious, since as the waste of power in the produc- 
tion of heat in the wires is proportional to the square of the 
current, four times as much power will be wasted as in the 

revious case. Consequently, just as in the case of water, 
increasing the current is a ruinous way of increasing the 
transference of energy. Now, take the other case: assume we 
double the electromotive force of the generator, and run the 
motor at such an increased speed that the current remains 
constant; to do this we must more than double the back 
electromotive force of the motor. The energy now furnished 
by the motor will be more than double what it was before, and 
the energy wasted in heat will be exactly the same as before. 

Consequently, just as we have concluded in the case of 
the water, that the most efficient method to employ in order 
to transfer the energy, was great pressure in the reservoir, 
combined with turbines in the town working at a high press- 
ure, so now we conclude that the most efficient way to 
transfer energy electrically is to use a generator producing a 
high electromotive force, and a motor producing a return 
high electromotive force; and by so doing the waste of power 
in the transmission ought, I consider, to be able to be dimin- 
ished with our best existing dynamo-electric machines to 
about 30 per cent.; for as experiment shows the efficiency 
of our best existing dynamo-machines to be 0°86 (that is, 86 
per cent. of the power spent in revolving the bobbins is 
reproduced as energy of electric current), therefore, if two 
similar dynamo-electric machines be coupled up to transmit 
power, and if they are worked most economically in the 
general way I have already explained, instead of bein 
worked so that the motor gives out power most rapidly, f 
have reason for expecting that the combined efficiency of the 
arrangement can be made to closely approach the square of 
0°86, and not merely one-half, as commonly supposed. 

But while the two solutions of the problem are thus iden- 
tical, there is this most important difference: increasing the 
pressure of the water means an uneconomical task, while 
increasing the electromotive force set up by a dynamo-elec- 
tric machine, or an electro-motor, means merely running it 
faster, or running it at the same speed and putting more 
wire on the rotatory portion. And again, assuming that the 
mean electromotive force between the wire and the earth 
be as much as one hundred times the electromotive force 
producing the current, namely, the difference between the 
electromotive forces of the generator and of the motor, then 
with the ordinary insulation of the best land telegraph lines, 
less than one per cent. of the energy transmitted ten miles 
would be lost by leakage. It would be impossible to increase 
indefinitely the speed of revolution of the cylinder of an in- 
duction machine, since apart from mere mechanical friction 
the iron constituting the core of the revolving part has to bé 
magnetized and demagnetized very rapidly as it revolves, 
Now, there is a physical limit to the speed with which this 
can be done, and in addition this rapid change of magnetism 
heats the iron very much. But experiment shows that at 
the ordinary speed of revolution of dynamo-electric machines, 
700 turns per minute, the electromotive force is proportional 
to the speed. We are, therefore, very far yet from the limit 
of ede ip Consequently it would be well for the transmission 
of power to attempt, first, a considerable increase of speed in 
the generator, combined with so light a Joad on the motor 
that its speed is also very high. hen this begins to fail 
as larger and larger amounts of power are transmitted, then 
we might begin increasing the amount of wire on the revolv- 
ing coils of each; but this, of course, has the objection that 
the loss of power from a given current would then become 
somewhat larger. 

In some of the dynamo-electric machines, the current that 
is sent through the external wires is the same as that which 
circulates round the fixed electro-magnets to create the mag- 
netic field in which the movadle coils revolve. Now, the 
small current which I am here advocating should pass 
between the generator at the one end of the line and the 
electro-motor at the other, would be too small to properly 
magnetize the fixed electro-magnets of the two machines, so 
that even a high speed of the bobbin will not produce a high 
electromotive force. But this difficulty is easily overcome by 
the plan already employed, for totally different reasons, by 
Gramme, Lontin, and Wilde, in their generators for produc- 
ing currents for electric lighting, viz., that of using either 
a separate exciter, or a separate portion of the revolving bob- 
bin in the generator, to produce the current to magnetize the 
fixed electro-magnets. In connection with this current for 
exciting the fixed magnets, it is worthy of notice in passing 
to observe that since experience shows that the electromotive 
force of a dynamo-electric machine is proportional to the 
velocity, I conclude that the magnets are saturated, and that 
the exciting current is already too strong, so that it may be 
with advantage reduced, or many fewer coils of wire em- 
ployed in this portion of the machine. 

We have then been led to this most important result, which 
I hope is clear to you all, and which I trust you may all 
carry away with you—that a dynamo-electric machine, with 
a separate exciter, driven very fast with a steam engine, or 
with a stream of water, at high or low pressure, and send- 
ing by even quite a fine wire a small current to a distant 
electro-motor, also running very fast and ny gn by a 

te exciter, is an economic arrangement for the trans- 
mission of power. 

We have seen then how to transmit electrically any amount 
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of power through a fine wire. 
affected by increasing the distance? Suppose we double the 
length of the wire, keeping the same thickness, then if 
we make the generator larger, putting twice as much wire 


on the main part of the revolving bobbin, and also make the | 


motor at the other end larger, putting also twice as much 
wire on it, and if we run each at the same speed as before, 
then everything will be doubled, the electromotive forces and 
resistances; in fact, twice as much work will be furnished 
by the generator, exactly twice as much as will be lost by con- 
version into heat, and about twice as much by leakage, so 
that the amount given out by the electro-motor at the other 
end will be about twice as great. Consequently, if we make 
the distance 100 times as long, using just the same thickness 
of fine wire, almost the same proportion will be lost as was 
wasted in the transmission over the short distance, provided 
100 times as much energy is transmitted per second. 

Electric transmission of power then becomes not only 
practical, but very economical both for short and for long 
distances, if we run both the generator at the one end of the 
line, and the motor at the other sufficiently fast, and if we 
only require to transmit a sufficiently large quantity of power. 

But you will say that in advocating the employment of 
electricity I am advocating a total change in our mode of 
producing and transmitting power, Is oe gain 
worth the expense of the necessary change? To answer this 
question we must consider what would be the probable mini- 
mum annual gain by the proposed change in Sheffield alone. 
In making this calculation we must remember that not only 
can electricity produce motive power, but also heat and light, 
and electric heating and lighting have this great advantage, 
that no chimneys are required. 

Prof. Ayrton then quoted the experiments in London, and 
made a calculation which produced an annual saving of 
about £400,000 in Sheffield. After describing the various 
appliances at present invented for utilizing electromotive 
power, he concluded by expressing the hope that the future 
workman of Sheffield would find himself in the pure air of 
the hillside, with electric energy laid on at command. 


ELECTRICAL CLOCKS AND CLOCKWORK. 


In the year 1848 an electrical pendulum, which forms the | 


basis of nearly all succeeding systems of electrical clock- 


Fie, 1. 


work, was patented by the late Alexander Bain. (See 
Fig. 1.) 
The bob of the pendulum, C, consists of a coil of insulated 


wire. One end of the wire passes to the axis of the tumbler, 


A T, the other through the suspension spring, 8, to the 
plate, P,. P, Ps are plates, say of zinc carbon, and are 
sunk in the earth to form the battery. From P, a wire, W,, 


Now, how is this result | 


proceeds to N. M M isa horseshoe magnet. While A T 
| leans against N, a current is passing, and C is magnetic. C 
has its — and + poles facing the + and — poles of the horse- 
shoe magnet. Consequently the pendulum is driven to the 
left, but when it reaches a certain point, A T topples over, 
| the current ceases, and the pendulum returns. he pendu- 
lum now proceeds on its swing to the right, but, on ap- 
proaching the limit of its oscillation, overturns A T again, 
the current is renewed, and the pendulum again propelled 
to the left. This action automatically repeats itself. Mr. 
Bain placed within the circuit of his pendulum any number 


\of electrical dials. Fig. 2 shows the mechanism of these 
C is a coil either in the line of W, or Wz. When a current 
passes C becomes magnetic, and oscillates between the mag- 
nets, MM. At every swing of C a tooth, T,, of the wheel 
is gathered up by the detent, DD. The click, K K, by 
holding a tooth, T,, prevents the wheel returning while D is 

| passing to the right. 

| The impulse on Mr. Bain’s pendulum varied with the 

| power of his battery, a condition fatal to good timekeeping. 

| Ig 1849 Mr. Shepherd patented a system in which the current 


was employed to lift a slight weight or spring. The fall of 
this propelled his pendulum and gave an impulse quite inde- 
pendent of any variation in the power of the battery. Fig. 3 
shows one of his plans. 

P P is the pendulum, W a weight, mounted on a lever, 
WCA. WCA can move about a center, C, and is at 
—— prevented from turning by the catch, 8S. When 

P swings to the right, the lower screw in P P passes under 
E (see side view, Z) and frees W C A. WC A, under the 
| weight of W, ‘ws the pendulum to the left till stopped 
| by a banking, B. PP moves on and makes contact with T, 
| whereupon a current passes, M, M, become magnetized, and 
attract L L, the vertical arm of which lifts W C A over the 
catch, 8 8, again. When P P leaves T the current ceases, 
and L L is carried back to its old position by the action of 
the spring, R. 

Mr. Bain’s and Mr. Shepherd’s are the leading types of 
electrical clocks, properly so called—that is to say, of clocks 


A 
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which keep themselves going by electricity. But it is 
scarcely worth while to use electricity when you can get 
gravity more cheaply. And do what you will, you can never 
absolutely rely on getting your current when you want it. 
For these reasons purely electrical clocks are very seldom 
used, it being found better to do whatever electrical work 
is required by an ordinary clock with galvanic contact ap- 
paratus affixed. But though electrical clocks, pure and sim- 
ple, have not made much progress, the system of controlling 
a quantity of indifferent clocks from one good one has. 
This principle was invented by Mr. Jones, of Chester, and 
Fig. 4 shows it. 

(3) is the pendulum of the controlling clock, and (2) that 
of a controlled clock; (1) is a side view of (2). C, the bob 
of (2), is a hollow coil of insulated wire, and swings over 
two magnets, M, M., which have their similar poles facing 
each other. The ends of the wire forming C are carried up 
the pendulum, pass respectively through 8, S:, and terminate 
in T, T,. _T, is joined to T, which crowns the pendulum of 
the controlling clock, and T, is in connection with both 


N, N,, the contact springs of the same. Both N, N, have 
their respective batteries, B, B,, but with opposite poles 


| toward J; so that if C is magnetized in one direction by 

| one, it will be magnetized in the opposite by the other. 
Suppose (2) has a tendency to lag as compared with (3). 

‘When (3) approaches the extremity of its swing, G@ meets 
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N;, a current passes, C is magnetized and is pulled on 
smartly. When G leaves N,, the current ceases. G goes to 
meet N,, then C, which is now over Mz, is again magnetized, 


but in the reversed direction. M, being also reversed as re- 
_gards M,, C, if behind, is pulled .— Should (2) be 
| in front of (8) its motion would be . A great many 
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| about one minute before the clock current is coming; so 


clocks can by this method be kept swinging in unison to- |t0 carry out this method properly, as the angles, a, a, as, | levers to fall, but then the 1-hour disk supports them until 


ther. 
" Ritchie, of Edinburgh, has patented an ingenious | 
modification of the above. He places in the circuit of ra 
controlling clock not other clocks, but pendulums. These he 


ought to be made much smaller than in the drawing. 


ig. 8 shows some electrical dial work. 
M Mare coils, A A is an armature, L L a lever turning 


drives in just the same way as Mr. Jones controls his, and each | ° 7", JJis a jumper. As soon as a current ceases, 


»ndulum works a train of wheels which move hands. Mr. | 
Ritchie’s are really electrical dials, but they have this great | 


which has been attracted by M M, falls, and DD 


drives forward a tooth, T,. When D D reaches the limit of 


advantage, that should the current fail, as currents are apt its thrust, the point of J J just gets round the corner of T,, 


to occasionally, the momentum of the pendulums is sufficient 


drives on T,, and makes itjump a little further. The jumper 


to keep the dials moving for a short time independently of ' seems a better arrangement than the usual ratchet. 


it. The method by which the pendulums drive the wheel 
work is interesting (see Fig. 5). 


It has become popular of late to set the hands of indiffer- 


ent clocks by electricity. This plan was proposed by Mr. 


Aand B, the pallets, swing loose. S, the escape wheel, isnow | Bain as far back as 1843, and his method of accomplishin 
being beld against a, a stop on A, by the weight of B, which | it was as follows (see Fig. 9): Behind the minute hand at 12 | rotation will catch it. The second wheel lifts it so muc 


is pressing the tooth, >. B has been deposited on d by the 
pendulum, P, which is swinging to the left. Presently the 
yendulum lifts the vertical arm of A, and unlocks the wheel. 
‘he wheel moves on, dut B falls, and the stop, 4, on B, 
catches the tooth which is just above it. The pendulum con- 
tinues its swing, and, on returning, deposits A on the next 
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succeeding tooth to a. It then proceeds to B, and continues 
the performance as before. 

It is desirable that you should know that all your con- 
trolled or driven clocks are performing properly. In the 
circuit, alongside the standard clock, a galvanometer is 
placed, and each of the controlled or driven clocks is fitted 
with the following mechanism (see Fig. 6). 

AD, DB, are two springs through which the current 
passes. C is a lifter upon the axis of the escape wheel of 
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one of the controlled or driven clocks. Every minute C | o’clock is placed a V, and in the minute hand a Every 


comes round and breaks the circuit for one second, aud any- 


hour a current from the standard clock raises the Should 


body standing at the controlling clock knows when this | the hand be fast or slow it is immediately forced to the hour, 


happens by the needle of the galvanometer remaining sta- 
tionary. We arrange, for instance, that clocks A, B, C, D, 


for the pin is bound to find its position at the bottom of the 
V. A plan similar in operation has recently been patented 


shall cut out respectively the 3d, 9th, 15th, and 40th | by Messrs. Barraud & Lund. 


seconds, and if these seconds are regularly cut out, we know 
that our controlled clocks are running with the standard. 
It is a matter of importance that the system of making 


Another method of correcting clocks was invented by M. 
Collin, Chevalier of the Legion of Honor, and has been 
largely made use of by him. Fig. 10 shows his standard 


electrical contact shall disturb the pendulum as slightly as | clock, and Fig. 11 the clock to be corrected; the latter is 


possible. The method described above (by the two springs, 
N, N.) would scarcely suffice, when the most accurate time- 


regulated to gain a second or two per hour. A few minutes 
before each hour the lower of the two detents in Fig. 10 is 


keeping was required. The standard sidereal clock at Green- | lifted against the upper, and a current passes. As regards 
wich has a jeweled pin in the crutch rod, which, in passing | the clock, Fig. 11, the current avoids for the present the coil 


zero, presses two weak springs together. A better plan 
(Mr. Hartnup, we are informed, had also previously used it) 
seems one which has just been constructed by Messrs. Dent 
for some other work. In this it would appear that the re- 
sistance of. the contact springs cannot affect the pendulum 
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at all, because the springs are lifted during the drop of the 
escape wheel from one pallet to the other (see Fig. 7). 
A tooth has just passed from the impulse face of the pallet, 
P,; ¢, now falls through the angle, a,, on to the dead face of 
pallet, P,. During this interval the tooth, t, of the smaller | 
wheel, mounted on the same axis as the escape wheel, lifts 
the contact spring, C, 8,, against the contact spring, C, Ss, 
and the current passes. It will be seen that when the tooth, | 
t, goes on to give impulse to the pallet, P,, through the 
angle, },, the tooth, ¢, has allowed the springs to drop, and | 
that it travels through its corresponding angle, , perfectly | 
undisturbed. The motion of the tooth, 4, can easily be | 
traced from the drawing. Careful workmanship is required 


mounted on the top of it. When the clock, Fig. 11, reaches 
the hour, it allows the long detent shown in the drawing to 
fall; this closes the circuit, and a hook attracted by the coil 
catches a tooth cut in the escape-wheel, and holds it till the 
standard clock reaches the hour. At the hour the standard 
clock, Fig. 10, allows the lower detent to fall, and so breaks 
the circuit. Consequently the clock, Fig. 11, starts off side 
by side with the standard. 

Mr. Ritchie, to whom we have referred before, has also 
devised a plan for correcting clocks by hourly currents. His 
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clock, to be corrected in like manner, gains some second or 
two per hour. Fifteen seconds before each hour the lever, 
D B (see Fig. 12), is attracted by the electro-magnet, A, and 
a pinin the arm, D, would thereupon enter and catch a 
tooth of the escape-wheel, did the disk, M, allow the other 
arm of the lever, E, to move. When the hand reaches the 
hour, E falls, then D catches S and holds it till the cessation 
of the current at the sixtieth second of the governing clock. 

Generally the use of a long telegraphic wire can only be 
commanded for a few minutes daily. Fig. 13 shows a very 
suitable arrangement to be adopted when this is the case. 
By means of the 24-hour disk the line wire is held in com- 


munication with the telegraph office until a few minutes | 


before the clock current is going to be dispatched. The 
notch in the 24-hour disk will at last allow the system of 


| that, till then, the line is being used for messages. The line 
| wire has not been allowed to fall into circuit with the battery 


about C. D D is mounted on L L and kept in position by | wire; this is still prevented by the 1-minute disk. At the 


sixtieth seeond precisely the 1-minute disk allows the line 
wire to join the battery wire, and out goes the clock current. 
Some seconds afterward the 1-hour disk lifts the line wire 
back into communication with the telegraph office, where it 
stays for another 24 hours. 

he Great Westminster Clock reports its own time to 
Greenwich by the following arrangement: Some minutes 
before a signal is due, a lever is lifted by a slow wheel into 
such a position that a pin in the next wheel at its comin 


further that a piv in the escape wheel reaches it, presses two 
slight springs together, and sends off the signal. 

method of driving an electric dial was contrived by the 
late E. J. Dent. A powerful magnet was lifted through a 
coil of insulated wire by a strong tower clock movement. 
Every half minute the magnet was dropped a current was 
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generated in the coil, which proceeded to the dial and moved 
the hands. A plan on the same principle has lately been 
used for driving a number of small dials. A pendulum hav- 
ing a hollow coil of insulated wire for a bob is by a heavy 
weight kept oscillating over a systemof magnets. Currents 
are generated in the coil which proceed to the dials and 
work th 

Only tac principal inventions in electrical clocks and 
clockwork have been indicated in this article. Since the 
year 1843 upward of thirty patents have been applied for 
for improvements in such clocks and clockwork. It will 
be seen from this the subject, though not a wide one, is ex- 
tensive. 

[The foregoing is from an article in Nature by Henry Dent 
Gardner. } 


ON LIGHTNING PROTECTORS FOR TELEGRAPHIC 
APPARATUS. 


By Wa. Henry Preece, Electrician, General Post Office. 
[Read before Section A, British Association, 1879. ] 


For many years it was not the practice in England to 
protect telegraphic apparatus from the injurious effects of 
atmospheric electricity, because the damage done was so 
insignificant, and because the remedy was found to be worse 
than the disease. 

But as telegraph systems increased as the country became 
enveloped in one vast network of wires, it was found that 
| the damage done became considerable; until, in fact, about 
‘ten per cent, of the apparatus in use were in one year 
damaged. 

Lightning protectors then became essential. Many forms 
| were tried, based on the fact that when a discharge takes 
place through a non-conductor, such as dry air, at the mo- 
/ment of discharge, the resistance along the line of discharge 
| is practically nothing, and, therefore, all the charge is con- 
ducted away. According to Faraday, ‘‘the ultimate effect 
| is exactly as if a metallic wire had been put into the place 
of the discharging particles.” (Researehes, series XII., 
1406.) Most of those tried, failed. 

The survival of the fittest has been accomplished in the 
| plate” protector. In this form—one of the earliest intro- 
| duced—one thick plate of brass is in connection with the 
| earth, and another similar plate in connection with the line 

is placed above it, but separated from it by paper, or by in- 
'sulated washers. The lightning, on entering the wire, 
bursts across the paper or air space in preference to passing 
through the apparatus, and thus escapes to earth. 

An important modification of this plate discharger has 
been made by Dr. Werner Siemens, who, by serrating or 
| grooving with a pointed tool the opposing faces of the two 
| plates at right angles to each other, converted them into a 
| conductor which was supposed to be one composed of an 
| infinite number of opposing points. The remarkable action 
|of points in facilitating discharge is well known, and their 
| introduction into lightning protectors occurred very early 
‘in the annals of telegraphy, by Mr. C. V. Walker, F.R.S. 

Messrs. Siemens’ arrangement, very pretty in theory, 
never carried conviction of its value in the mind of the 
| author, because protectors so prepared never singled them- 
| selves out as evidently superior to others that were not so 
prepared ; and while the intersection of the grooves certainly 
formed mathematical points, they did not form physical or 
mechanical points; and it is upon the action of this latter 
kind of point that such remarkable electrical effects are 
produced. 

Dr. Warren de la Rue having very kindly placed his well- 
known battery of 11,000 cells at the disposal of the writer, 
he prepared four plate protectors, identical in dimensions, 
excepting that two were serrated, and two were not. The 
two plates were separated from each other by narrow ebon- 
ite washers 0°01 inch thick. The upper plate was placed in 
connection with the positive pole, and the lower plate with 
the negative pole. The number of cells were increased until 
‘a continuous current of electricity flowed, 
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1.—PLAIN PLATES 
No. of 
cells, Effect produced. 
1,000—Slight sparks just commencing on completing 


circuit. 
1,080—Sparks evident. 
1,200—Sparks frequent and abundant. 
1,500—Continuous are. 


2.—SERRATED PLATES. 
No, of 


cells. Effect produced. 

1,000—Sparks just commencing on making contact. 
1,080—Spark evident. 

1,200—Sparks frequent. 

1,500—Continuous arc, but fitful. 


2,000 cells in each produced a continuous stream of elec- 
tricity. The effect with 1,500 cells was decidedly more 
marked with the plain plates than with those serrated. The 
experiments were extremely pretty, and very decided in 
their character. 

Hence it appears that grooving is not only of no use, but 
that it rather deteriorates the value of the protector. 

These experiments confirm very decidedly the accuracy of 
the tigures obtained by Dr. Warren de la Rue and Mr. Muller 
on the striking distance between two flat disks, given by them 
in their paper read before the Royal Society (Phil. Trans., | 
p. 169, 77), where it was shown that 1,200 cells struck across | 
w12 inch. Hence 1,000 cells struck across 0°01 inch, which 
agrees perfectly with the curve produced by those observers. | 

It is the practice in the Post Office Telegraph Department 
to keep these plates apart by thin paratfine paper, 0°002 inch 
thick, so that the air space is really much thinner than that 
experimented upon, and the striking difference of potential 
only 250 volts. 

Messrs. De la Rue and Muller have shown that for points 
aod various kinds of surfaces opposed to each other, plain 
surfaces act the best for potentials less than 1,500 volts, and 
that points are only efficient for high potentials. Now, as 
it is doubtful whether atmospheric electricity causes much 
higher potential in telegraph wires than 1,000 volts, it is 
clvar that plain surfaces are the most effective for protecting 
apparatus. It is quite certain that such plates, plain and 
smooth, separated by an air space 0°002 inch thick, will form 
very efficient lightning protectors 

The author is very much intended to Dr. Warren de la 
Rue for the performance of experiments in his laboratory. 


+ROUND TELEGRAPH 


LE 


THE BROOKS UNDER‘ 
CAB 


A NEw system of insulating underground telegraph wires 
has recently been experimented on by the Silvertown Tele- 
graph Company. It is the invention of Mr. Brooks, an 
American, and differs from all others in the fact that the 
material employed for maintaining the insulation of the 
line is a liquid—paraftin oil—which is known to possess for 
this purpose qualities of the highest order; and in laying it, 
the wies—thirty, forty, or fifty, as may be required—cov- 
ered with cotton binding, and placed in an iron pipe, con. | 
veniently located, and the pipe line filled with oil—allowed | 
to run in until full, the maintenance of the supply being | 
assured by providing an elevated vessel of the material at 
intervals, so that a constant pressure will be kept within the | 
pipe All qualities of oils do not answer for this purpose, 
und there was great difficulty in finding the right kind of 
oil. In testing this wire, it is found that the oil electrifies 
to a much greater extent than any known insulator. The 
specific electrostatic capacity is extremely low. Tests made 
in America show it to be one twenty-seventh of that of 
ordinary gutta percha. This, as all electricians know, is a 
great point in its favor for underground wires. There are 
several lengths laid and at work in and near Philadelphia.— 
Jourwil of the Society of Arts. 


STARCH PHOTO PLATES. 
+ THE process adopted by Messrs. Ferrars and Pauli, of 
Barcelona, Spain, is as follows: 


. 4 grammes, 
20 cub. centim. 


Potato starch 
Water 

The starch is placed in a mortar witha few drops of water, 
and well triturated and beaten up until it assumes the form 
of athick paste, with which the 20 ¢.c. of water are then 
thoroughly mixed. The object of the trituration is to crush 
the starch grains, and thus to enable the water to be com 
pletely incorporated with them, the result being a more 
homogeneous or smoother mixture. In another vessel, 
capable of standing heat, the following solution is prepared: 


Water 


Potassium | romide. . . . 


80 cub. centim. 
1:12 grammes. 


This solution is raised to boiling point, and the first, or 
starchy, liquid is gradually dropped into it, keeping it, at 
the same time, vigorously stirred. As they swell, the grains 
of starch will be completely impregnated with the potas 
sium bromide, and this isa most important condition in se- 
curing a good emulsion. Still keeping the mixture hot, the 
following solution is added drop by drop: 


Distilled water ‘ 20 cub. centim. 
Silver nitrate.... ...1°62 grammes. 


In order that the double decomposition may now be ef- 
fected, shake the mixture energetically, and without cessa- 
tion, until the operation appears to be completed, which 
will probably be at the end of eight or ten minutes. Next 
pour the emulsion on a glass plate, placed in a horizontal 
position, and so soon as it bas set sufficiently, wash it with | 
pure water. Redissolving the paste, filtering, coating the 
plates, and drying are carried out as in the ordinary gela- 
tine-bromide process. From the higher permeability of 
colloidal substances—such as starch, arrowroot, sago, etc. 
—the authors draw a conclusion highly favorable to the 
superior rapidity of emulsions formed of these substances. 
There is also, as they observe, a marked economy in the 
employment of starch emulsions, and to render them firmer 
and more capable of development they suggest a mixed 
emulsion of gelatine and starch. 


QUANTITATIVE DETERMINATION OF CADMIUM. 
By F. Bemsrer and L. JAWEIN. 


Tue authors dissolve the precipitated cadmium sulphide 
(or oxide) in nitric acid, neutralize with potassa, and 


add potassium cyanide till the precipitate is just redis- 
solved. The liquid is then, if necessary, diluted with 


| water so that 75 c.c. may contain about 0-2 grm. cad 
'mium. The beaker, with the solution, is then placed in 
a capsule with cold water, the platinum electrodes are 
introduced, and the glass is carefully covered to prevent 
loss by spirting. Three Bunsen elements are required for 
| precipitation. Toward the end of the experiment the glass 
| cover, the electrodes, and the sides of the beaker are rinsed 
down into the liquid, and the current is allowed to pass for 
|some time longer. The completeness of the precipitation 
may be ascertained by testing the liquid with sulphureted 
hydrogen. The precipitated cadmium is washed first with 
water, then with alcohol, and dried in a heated platinum 


| capsule, 


FISCHER’S PYROMETER. 


Tue principle of this pyrometer is based upon the differ- 
ence in fusibility of different metals or alloys. A_ fireproof 
tube of about 2 to 24 inches in diameter extends into the 
furnace or stove, and in this tube a small crucible is sus- 
pended from a wire that is not very fusible. A second per- 
forated crucible is suspended from the short arm of a lever 
in such a manner that it is exactly above the first crucible. 
The other end of the lever is provided with an electric con- 
tact. A certain quantity of a metal or an alloy, the fusing 


point of which is known, is placed into the perforated cru 
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greater in practice than are imagined or expected in the 
and therefore this plan has also proved unacceptable, as in 
most cases it brought the noxious gases directly into the 
rooms of the houses so connected. 

Next, they tried, like many other cities, to use the sewer 
gas for additional street lights, after they failed in the at- 
tempt to burn it by conducting the gas into the boiler fires 
of the factories. They erected on all corners where sewers 
intersect galvanized iron cylinders, and provided for a lan- 
tern with appropriate caps, constructing, in other words, 
new lamp posts, and connected the broad footing with a con- 
duit to the sewer. The theory was that this idea was an ex- 
cellent one, but in practice the sewer gas had a chance to 
escape by the draught of the very atmospheric air which 
should have aided in the burning of the gas jet. It drifted 
toward the windows, and had to be abandoned in conse. 
quence thereof. The more the sewer building committee 
found the absolute necessity of ventilating the sewer system, 
the more important became the originally very smail item 
of ventilation, and to-day a great many engineers have found 
that the practical difficulty is in reality enormous, notwith- 
standing all feasible theoretical plans. 

The following plan is the only one which has proved suc- 
cessful, and the very thing to be adopted in Washington, 
outside of the charcoal air filter. It consists of the follow- 
ing: In all new houses a large and well-glazed round stone 
pipe is to be placed in the inner wall of the house between 
the two prominent smoke flues, with all joints well cement- 
ed, solidly walled up in an air-tight wall and extended to a 
considerable height above the roof, or so as to be elevated to 
the same height as the neighboring house. This special flue, 
the top of which is provided with a charcoal filter, is then 
connected with the trap located between the house drain and 
the street sewer under the sidewalk. It has proved to be 
very effective, and relieved the dwelling houses in all cases 
almost completely of the noxious gases. 

For the street sewers, they have in use, in a large number 
of European cities, charcoal filters, which serve to filter the 
bad sewer air to some extent before the same escapes into the 
streets. 

The charcoal ventilators in the Berlin sewerage system 
are placed in all entrance shafts, where at the same time all 
sewage wells are located, which form at the street crossings 
the connection between the different sewers. These shafts 
are the ventilating medium for every sewer section. 

Several kinds of ventilators are in use, and no definite de- 
cision has been made up to this time; it has been stated that 
the Rawlinson charcoal ventilator does not fill the statement 
made, and is not up to his own promise, many others having 
proven to be more effective and superior. 


cible. As soon as the heat in the furnace has reached the It is the unanimous opinion of all European sanitary en- 
fusing point of this metal or alloy it will melt, and drops gineers that sewers should have as much ventilation as possi- 
through the perforations, thus decreasing the weight on the ble, and in order to bring plenty of change of atmosphere 
smaller arm of the lever. The longer arm will drop and about, not less than fifteen ventilation shafts should be in 
close the circuit, which actuates a signaling apparatus and every mile, and the same provided with the best charcoal 
indicates the time on a graduated disk. The molten metal air filters. Plenty of fresh air and a low temperature in 
is removed and replaced by metal of a higher fusing point, the sewer, and a rapid discharge of all fresh matters into a 


| extraordinary 


and the experiment is repeated. From the fusing point of 
the metal in the perforated crucible the heat in the furnace 
can be determined.—Chemiker Zeitung. 


SEWER VENTILATION IN BERLIN.* 


THE sewerage system in Berlin is a water carriage —_——- 
for all rain, domestic water, and water closets, with this 
valuable alteration, that not one gallon of sewage is allowed 
to enter the river. Each sewerage district has one leading | 
intercepting sewer collector, in which the whole sewage, by 
other intercepting sewers, empties. The whole contents are 
collected in a large water-tight well, which is called the 
stamm end of the collecting sewer. This well or cylinder | 
basin is thirty feet in diameter and several feet below the 
mean water level, and is provided with an outfall sewer 
toward the river, in cases of immense rainfalls and floods of 


| 


strong grate to retain the solids of the sewage. 
enter a cylinder in the center about eight feet in diameter, 
and are from here distributed by different pipes into the 
pumping basins. From each pumping station the water is 
pumped to the irrigation fields, which are located in a circle 
around Berlin at an average distance of 114g miles. The 


large collecting or intercepting sewer, with a still larger 
quantity of air, will prevent, to a very large extent, the for- 
mation of offensive gases. In connection with the above is 
ar order for the gang of men working in the sewers, which 
forbids by heavy penalty the least stirring up of the sewage, 
or the stoppage by the existing locks, unless it is for reason 
of repair an urgent necessity. This order is as strictly en- 
forced as a military rule, and is the result of practical ex- 
periments; for all gases were driven into the houses by the 
least stirring up, which heretofore has been often the case 
under the pretext of cleaning. A sewerage system, proper- 
y operated and totally disconnected from the effect and in- 

uence of river water, cannot help to be of beneficial service 
and preserve the sanitary condition of a city. 

All house connections to sewers are made under the rules 
and superintendency of the permanent building commission 
of the city of Berlin. This commission consists of twenty 
appointed architects and engineers, to whom every plan for 


extension. This basin is provided with a all improvements or alteration is to be submitted and ap- 
The liquids proved of in all details before the proposed improvement 
can be made. 


Under the rules and regulations which govern 
this commission is one which bears directly upon the house 
ventilation, and is to the effect that every water closet must 
have a six inch round, air tight pipe, connecting the water 
closet basin proper with the atmosphere at the highest point 


fields absorb all the fertilizing ingredients, and filter the above the roof. 


water perfectly through the soil before the same enters the 
river. The average lift of the sewage is thirty-six feet in 
height, and is conducted through wrought iron pipes, with 
three feet diameter, to the irrigation fields. 

The manner of ventilating most effectually has been a 
matter of some doubt, and the Berlin sewerage commission 
has given this important point in city sewerage full atten- | 
tion, and they have tried almost every suggestion made by 
prominent engineers. A perfect ventilation is essential to 
all structures, and especially to those which contain bad air 
and sewer gases; the latter often cause a great pressure 
against the house connection traps, and enter the dwellings 
to the great detriment of the inhabitants. The commission 
in Berlin brought the ventilation in practical operation 
through large manufactory chimneys and expressly con- 
structed air shafts, which they had provided 
furnaces, to draw out all bad air, gases, etc. 
found that this drawing of the air by heat cannot be well 
regulated, and for this reason does damage, for by strong 
draughts it opens the traps in the dwellings next to the fur- 
nace, and consequently allows a large portion of the rear gas 
to escape through the connecting pipes to the dwellings. 
In addition to the difficulty mentioned, they experienced | 
some explosions, and the great risk they ran with this man- 


ner of ventilation caused them to abandon it, after they had &5 


ample proof of its impracticability. 
hen they employed, like Hamburg and other cities, the 
house rain conductors for ventilation, and connected for 
this purpose the trap with the water conductor, with the in- 
tention of leading the noxious gas to the highest point of the 
house. They found that in a good many instances it work- 
ed only part of the time, owing to the air current, and in 
others it did not work at all, on account of the location and 
different height of houses; but the worst of all was, that the | 
as escaped in large quantities through the joints of the con- 
uctor, and permeated the sleeping rooms of the upper 
stories to such an extent that the people within had to kee 
their windows shut, thus being deprived of fresh air al- 
together. 
he next trial was a connection from the traps to the 
smoke flues, and all flues so used were tapped with different 
kinds of ventilators of light motion to aid the upward draught, 
but it was proved here positively that the difficulties are 


| of Washington, on | 


* Condensed from the report of Engineer Karwiese 
the Sewage Systems of Europe. 


with suitable police, unde : i 
But they soon penses so incurred are a special and preferred lien on the 


Allrain water collected by gutters and conductors of 
houses is not allowed to discharge free on sidewalks or 
stfeets, but is to be led in all cases into the house drains at a 


_ point between the house and the trap. This order is entire- 
ly new. 


All cesspools and old-fashioned privies are closed by law, 
and the further use of them has to cease as soon as the sew- 


' age of a single district or part thereof with its connection is 


completed and ready for use; and it is obligatory on every 
owner of property, or the assignees thereof, to construct not 
less than one water closet and connect the same with the 
street sewer at such point as designated by the sewer 


commission, 


In case of a failure to comply with this law within the 


time specified, the work is executed by order of the chief of 


r the direction of the sewer commission, and ex- 


roperty until paid. 

hey have disconnected the streets, sewers, and sewage 
management from the street building and engineer depart- 
ment proper, and while it is self-sustaining, the special sew- 
er tax sum included, in a few cities, they endeavor to ob- 
tain the same result all over Europe. From what I have 


p 


learned on taxation, the property is divided into three class- 


, and the tax for sewage collected per square foot from 
one-quarter of a cent upward, allowing three water closets 
on every premises, and $2 per annum for every additional 
water closet. The national government of the German Em- 
pire has aided the capital of construction with a very large 
sum on account of parks and public thoroughfares being 
held in common with the citizen, and they pay a tax on all 
property, like every individual citizen, every department 
being taxed separately and paying separately out of their 
annual ———— fund. According to the example of 
cities in France and England, it is agitated in Berlin to aid 
all citizens who prove to be actually poor and unable to 
raise money on account of mortgage on their property, said 
aid to be givenin two ways, as follows: First, in 50 per 
cent. of the cost of proper water closet and connection; and 
second, in the provision in alleys for trough closets, the 
latter being a modification of the water closet, consisting in 
one basin for several houses, provided by the city hydrant 
with water, and under control of an employe of the sew- 
age commission. 

Like other cities in England and on the European conti- 


nent, Berlin has urinals and water closets for public use. 
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ON THE CURE OF CONSUMPTION. 
By JAMES H. Sauissury, A.M., M.D., etc., Cleveland, Ohio. 
DRINKS. 


Druk half a pint of hot water one hour before each meal 
and on retiring, t 1 
yeasty, and bilious stomach before eating and sleeping. 
Drink a cup of clear tea, coffee, or beef tea (the latter free 
from fat) at each meal. During the interval, between two 
hours after and one hour before each meal, drink hot water 
or beef tea, if thirsty. 


Il. FOOD. 


Meats.—Eat broiled beef-steak, which has been ape | 
freed from fat and bone. Have it seasoned to taste wit 
salt, pepper, and butter. For variety, use broiled chicken, 
broiled game, oysters, roasted in shell or broiled, broiled 
lamb or mutton (lean), broiled codfish (fresh and _ salt), 
broiled and baked fish free from fat, and broiled dried beef, 
chipped thin and sprinkled over beefsteak. A soft boiled 
egg may be taken occasionally at breakfast with the meat, 
if it does not heighten the color of the urine. 


Bread.—Bread, toast, boiled rice, cracked wheat or oat 
meal mush may be eaten in the proportion of one part (by 
bulk) to from four to six parts of the meat. The bread 
should be free from sugar and raised with yeast. It may be 
made from gluten flour, white flour, or Graham flour; corn 
meal should be avoided. 

All things not previously enumerated, and the following 


articles of food, should not be eaten, viz., beans, soups, | 


sweets, pies, cakes, pickles, sauce, preserves, fruits, vegeta- 
bles, greens, pancakes, fritters, crullers, griddle cakes, and 
mush. Vinegar should also be avoided. Use butter, pep- 
per, and salt for seasoning; also use either Worcestershire 
or Halford sauce, mustard and horse radish, with lemon 
juice on meats if desired. Celery may be moderately used 
as a relish. 
III. BATHS. 

Take a soap and hot water bath twice a week for cleanli- 
ness, after which oil the entire body, rubbing in well. 
Every night sponge the body and limbs with one quart of 
hot water, in which put from two to four teaspoonfuls of 
aqua ammonia; after which rub well and wipe dry. Every 
morning sponge off with a little hot water, wiping dry and 
rubbing thoroughly. 

IV. CLOTHING. 


Wear flannel next the skin, and dress comfortably warm. 
Change all clothing worn during the day, on retiring, so that 
it may be thoroughly aired for the following morning. 
Keep the clothing sweet and clean by changing every 
other day. 

V. EXERCISE. 


Ride daily in the open air as much as possible, without 
fatigue. If not able to ride, the body and limbs should be 
rubbed and pounded all over for ten minutes morning, noon, 
and night, by some one who. has sufficient strength to do it 
thoroughly. 

VI. MEALS. 


Meals should be taken at regular intervals, and it is better 
not to sit down at a table where others are indulging in all 
kinds of food. Eat alone, or with those onky who are on 
the same kind of diet. After the system gets in good run- 
ning order, which is indicated by the urine flowing at the 
rate of three pints in twenty-four hours, and standing con- 
stanfly at 1:020 density, the appetite becomes good, and 
usually more than three meals a day are desired, This de- 
sire for food should be gratified by allowing the patient a 
nice piece of broiled steak, with a cup of clear tea, coffee, 
hot water, or beef tea midway between breakfast and dinner, 
and dinner and supper. 

Vil. TREATMENT. 

Before each meal the patient should take a small dose of 
some good tonic. If there is a softened state of the tissues 
of the lungs, endangering hemorrhage, something like the 
following would be a good tonic: 


Fluid extract pyrus malus radice... .. os 
cinchona comp ........+++ 3 ijss. 
grindelia robusta comp... .. 3 ijss. 


water fennel seed. 

Al menth, pip., gtt. xx.; al. wintergreen, gtt. xij. 

M. S.: Take a teaspoonful in water before each meal. If 

the disease is complicated with chronic diarrhea or cousump- 

tion of the bowels, something like the following would be 
appropriate: 


R. Fluid extract cranesbill........... ....+ 3 ijss 
witch hazel....... 3 ijss. 
pyrus malus radice........ » 3 ij. 
ampelopsis ......... 5 j. 
wintergreen ...... 3 ij. 


Al. menth. pip., gtt. xv. x 
M. 8.: Take a teaspoonful in water before each meal. 
Immediately after each meal should be given either 8 gr. 
of pepsin, 8 gr. of lactopeptine, or 8 gr. of pansaline. This 
latter remedy is composed as follows: 


R. Boudalt’s pepsin 


3 ij. M. 


_ To sweeten the stomach and bowels and also aid in check- 
ing diarrhea, if there is any, give: 

R. Carbolic acid (pure white crystals) 

Aqua, 3 viij., al. menth. pip 

M. 8.: Take teaspoonful in alittle water fifteen minutes 
aftereach meal. 

To assist in 

hervous system, the fo’ 


blood or to tone up the enervated 
llowing is a very good pill: 


gr. 


8.: Take a pill two hours after breakfast or dinner. 


To invigorate and to improve the condition of the mucous ithe bark of @. succirubra confirm the opinion so often ex-|on the skin. By the following method this is avoi 


, for the purpose of washing out the slimy, | 
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membranes throughout the digestive tract, and 
the throat and fauces as to prevent taking cold at every 
slight exposure, take the following: 


BR. Spts. ammonia, aromatic. ..... viij. 
| M.S.: (Shake well before taking)—Dose.—Take from one- 


| half to one teaspoonful in a wine glass of water one hour 
after each meal. 

| If there is constipation of the bowels, use the mildest 
means to stimulate their muscles and glands, so that 
they will move once every day, about breakfast time, if pos- 
sibl 


The following external applications will be found useful. 


R. Emplastrum belladonne. 
(Spread with the alcoholic extract). 


8.: Apply to chest. 

If there is danger of hemorrhage, provide the patient with 
an atomizer and a weak solution of persulphate of iron (1 
drachm to 8 ounces of water), and instruct him to have the 
apparatus in readiness, so that as soon as there are indica- 
tions of bleeding, to inhale at once the spray of this mixture. 
It will check the bleeding in a few minutes. 


R. Salzburg porous plasters... .. 


S.: Apply one over bowels and one between the shoulders. 

If the Directions here given are faithfully followed out and 
persisted in, consumption, in all its stages, becomes a curable 
disease. 

All anodynes that get the stumach out of order are to 
be rigidly avoided. The cure is accomplished by getting the 
system in splendid condition, when the urine becomes clear 
and flows at the rate of three pints daily—standing at 1-020 
density; the appetite becomes enormous, so that from two 
to four pounds of nice lean beef are eaten daily with a 
relish. 

The chills, fevers, and sweats grow lighter and lighter, 
and finally cease entirely; the blood-making process goes 
on rapidly; the blood vessels fill out; repair of tissues begins 
and goes steadily on; the eyes brighten; the cough gradu- 
ally grows less and less; interstitial death, decay, and disin- 
tegration of lung tissue cease; the glow of health pervades 
‘the entire organism, and step by step the patient (if he per- 
severes) advances safely and surely toward health, which to 
|reach only requires patience and the rigid observance of 
| the rules here laid down. To accomplish this, the diet and 
| treatment are to be closely and conscientiously carried out 

in all their details, with the soul and body of the patient en- 
listed in the good cause. Of course it takes time; for na- 
ture after all does the work, and consequently all the 
changes must be physiological, and only as rapidas the human 
machine—when wellrun—can organizeand repair. The phy- 
| sician must know precisely what to do, and do it. He must 
watch his patient daily, examining excretions, secretions, 
and blood carefully, and see that every part of the pro- 
gramme is faithfully and honestly carried out. 

Any deviation from the right course can be detected at 
, once, by an increase in fermentation, consequent bilious- 
| ness, heightened color of urine, and aggravation of cough, 
| and all the other pathological symptoms. Patients cannot 
deceive the skilled physician in this field of positive work. 

If the directions are all rigidly followed the machine will 
soon get to running nicely and continue to do so, till thrown 
off the track by departures. These departures should be 
detected and corrected at once, or the patient begins to lose 
round. No one need hope to handle consumption success- 
ully simply by change of climate and medicine. It is a dis- 


two. 


} 


ease arising from continued unhealthy ‘alimentation, and | 


must be cured by removing the cause. This cause is fer- 
menting food and the products of this fermentation. Car- 
bonic acid gas, alcoholic and vinegar yeast and vinegar, are 
the important factors in developing the peculiar pathologi- 
cal symptoms, conditions, and states in this dangerous and 
generally believed incurable complaint. 

Consumption of the bowels can be produced at any time, 
in the human subject, in from 15 to 30 days, and consump- 
tion of the lungs inside of three months by special exclu- 
sive and continued feeding upon the diet that produces 

| them. 

|__ The foregoing are a few pages from the work on Consump- 
tion which I have had for some time ready for publication. 
I have been treating this disease successfully for the past 
twenty years, and have had under my care during that time 
| over one thousand cases. I have simply to say that the dis- 
ease is so thoroughly worked up in all its details that I am 
| able to produce it at will and as surely cure it. This any one 
‘can be satisfied of, by coming and watching the patients 
je treatment.— Virginia Medical Monthly. 


| NOTES ON CINCHONA BARK. 
By Davip Howarp. 


RECENT importations of East Indian cinchona bark have 
thrown light on several points worthy of the notice of those 
interested in the subject. 

The officinalis bark from the government plantation at 
Dodabetta gives us some valuable information as to the 
effect of age on the value of the bark. The date of the 
plantation from which each parcel was obtained was given, 
and we thus have a series of barks, classed as natural, 
mossed and renewed from trees plahted each year from 1863 
to 1867. 

| As ‘‘natural” bark from the lower stems is only obtained 
from trees not yet treated for ‘‘ renewing,” it is evident that 
in the older plantations the natural bark will be chiefly from 
the upper stem, or from saplings and inferior trees, and thus, 
as Dr. De Vrij has shown, will be of inferior quality. 

The result shows this to be the case, the best parcel of natu- 
ral bark being from the plantation of 1867, that from the other 
plantations being of uneven quality, showing no regular va- 
riation. The mossef bark, on the other hand, may fairly be 
taken to represent the oldest bark from the main stems in 
each plantation, and, therefore, is the best guide as to the 
influence of age on the quality of the bark. 

The result is highly satisfactory, showing that as yet the 
bark from the oldest plantations, so far from deteriorating, 
continues to improve. Both the quinine and the total crys- 
tallizable alkaloid steadily increase from the bark of the 


1867 plantation to that of 1864, that of the 1863 plantation | 


yielding the same quinine as that of 1864, and slightly more 
cinchonidine and quinidine. 

It is certainly more likely that so regular a progression is 
the result of greater maturity, than that the difference 
—— be caused by any variety in the C. officinalis culti- 
vated. 


This is a most important point, for recent importations of 


to so tone up. ressed by my uncle, J. E. Howard, F.R.S., and by Mr. 


roughton, the late Quinologist to the Indian Government 
| (‘* Quinology of the East Indian Plantations,” p. 71), that in 
_ this —— the bark deteriorates beyond a certain age, It 
| is difficult to say exactly what that age may be, and it prob- 


| ably varies according to the growth of the tree, but some of 


the very finest of the red bark now coming from India, as 
far as appearance goes, certainly seems to have passed its 
maximum of richness in quinine. 

As to the ‘‘renewed” officinalis bark, the time during 
which the different parcels have been forming is not given, 
nor is it stated whether it is from the first, second, or later 
crops, and, therefore, the comparison may not be accurate; 
but it is interesting to see that here also the older plantations 
= no deterioration, the best being from the 1863 planta- 
tion. 

From a private plantation I have received a sample of 
root bark of C. 1 from trees which were coppiced 
three years ago. It gives quinine 2°2 per cent., cinchoni- 
dine, 0-2 per cent., quinidine, 1°5 per cent., and cinchonine, 
3°3 per cent. 

The stem bark from this plantation, at the time when the 
trees were cut down, gave: quinine, 2°6 per cent., cinchoni- 
dine, 0°6 per cent., cinchonine, 1 per cent., and but a trace 


of quinidine. 


e find, therefore, that in this sample the ordinary ten- 
dency of root bark to produce the dextrogyrate alkaloids is 
developed to a most unusual degree; the percentage of qui- 
is a most extraordinary one for bark from 0. offic. 
n 

I have also received from Darjeeling a very interestin 
sample of the bark of 0. succirubra accidentally renewed. It 
is entirely the produce of accidental injuries to the trees 
(not deep enough to injure the cambium, an@ prevent the 
bark forming over the whole surface), no protection what- 
ever having been given where the bark was removed. 

The result is as successful as could have been expected 
from renewing under the most favorable conditions, the 
contained alkaloids being, quinine, 2°3 per cent., cinchoni- 
dine, 1°5 per cent., cinchonine, 1°2 per cent., quinidine, 01 
per cent, 

Two parcels of the stem bark sent over at the same time 
from this plantation gave, first, quinine, 0°8 per cent., cin- 
chonidine, 1°2 per cent., cinchonine, 1°2 per cent., and sec- 
ondly, quinine, 0°9 per cent., cinchonidine, 1°1 per cent., cin- 
chonine, 2°0 per cent. 

The improvement in value in renewed bark is, therefore, 
not owing to the covering, but is found equally in this acci- 
dentally renewed bark, and it would seem that the mossing 
is valuable chiefly as enabling the tree to produce the re- 
newed bark with as little injury to its health as possible. It 
will probably be found that a less perfect shelter than moss 
may in some circumstances be sufficient to preserve the 
health of the tree under this process. 

It has been proposed by M. Moens to shave off the outer 
layers of bark without cutting quite through the bark. No 
doubt the cellular portion of the bark is richer in alkaloids 
than the inner fibrous layer (vide ‘‘ Quinology of the East 
Indian Plantations,” by . E. Howard, F. RS. pp. 28, 24, 
and 38}, although the corky excrescences thrown out by the 
variety of C. officinalis, the “knotty bark of Jussieu,” con- 
tain but little alkaloid (Pharmaceutical Journal, third series, 
No. 454, p. 769; ‘*Quinology of the East Indian Planta- 
tions,” p. 70). The inner and outer portions of a sample of 
the bark of C. suecirubra gave the following results: 

Quinine. Cinchonidine. Cinchonine, 

Inner, 0°6 per cent. 1°2 percent. 1°4 per cent, 

Outer 2 1-4 1°7 


It will be noted that not only is the total alkaloid more in 
the outer bark, but the quinine is in greater proportion, and, 
therefore, the outer bark would be of much greater value 
per pound to a manufacturer than the whole bark. 

The practical value of the process chiefly depends on the 
| effect on the tree If, when thus treated, the tree throws 
‘out fresh bark of a similar quality to that produced in the 

old method of renewing without greater injury to its health, 
the process may be successful, but, of course, it is essential 
not to cut so deeply as to injure the cambium, and thus de- 
| stroy the recuperative power of the bark.—Pharmaceutical 
Journal, 


j — 
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AN IMPROVED METHOD OF MAKING PHOS. 
| PHORUS PILLS. 


By Epmunp F, Cuerry. 


Many have been the methods proposed for making phos- 
phorus pills; most of them, however, have something in the 
process to which objection may be made. ; 

| 1 believe the following process will be found free from all 
| objections, and it has been in use now for years without a 
| single instance of failure: 
or the sake of example, let it be supposed that 150 pil. 
| phosphori are to be made, each to contain one-fiftieth of a 
grain of phosphorus. For this quantity we shall, of course, 
require 3 grains of phosphorus. This is to be put into a 1 
ounce wide mouth bottle; on it pour 44 ounce of chloroform, 
close the bottle, and allow it to stand until the phosphorus 
is completely dissolved. Carbonic disulphide has been re- 
commended us a good menstruum in which to dissolve the 
phosphorus, but it 1s open to two objections: first, it is un- 
pleasant to use on account of its disgusting odor, and sec- 
ondly, it is not so volatile as chloroform, which is a disad- 
| vantage in the after part of the process. 
| When the process of solution is completed, pour the phos- 
phorized chloroform into a mortar containing 150 grains of 
pulv. glycyrriize. By stirring continuously for a few min- 
utes a y powder is obtained, consisting of licorice com- 
| bined with the phosphorus in a minute state of subdivision. 
| This forms a good pill mass ty the addition of equal parts of 
sirup and mucilage of acacia. 

These pills have been submitted to various eminent medi- 

‘cal men, and have been found superior to those made by the 
B. P. process. In the latter it is often found that the pres- 
ence of the wax prevents their solution in the stomach, and 

| consequently, their virtue is to a great extent lost, 

Another recommendation is, that the pills made as above 
are much less trouble to make than the B. P. ones, the latter 
process taking a longtime to perform, while this new method 
only occupies a few minutes.— Pharmaceutical Journal. 


| A NEW METHOD OF MAKING TINCTURE OF 

IODINE. 

By E. F. Cuerry. 

| THe ordinary method of making tinct. iodi often entails 
the dirtying of several measures, and not unfrequently stains 

; the 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
— — ‘ 
| 
| 
| 
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tincture is made 


in a cleanly manner, and can be allowed to 
proceed automatically, as it does not ~~ any attention: 
Suppose two pints are going to be made, Into a measure 
pour about thirty ounces of spirit, then take a funnel and 
loosely but completely plug the narrow part with cotton 
wool. On this bed place the pot. iodid, and the iodine. 
Then introduce this into the measure, taking care that the 
level of the spirit outside is above that of the solid ingredients 
in the funnel. It will be found that by a simple process of 
displacement the spirit will rise in the funnel and gradually 
dissolve the iodine and iodide of potash. This solution, by 
reason of its superior specific gravity, will sink to the bot- 
tom, and fresh spirit will rise to continue the operation. 
When the solids are completely dissolved, the remainder 


of the spirit may be added, and the tincture is complete | 


without any mess whatever.— Pharmaceutical Journal. 


A NEW TEST FOR THE PRESENCE OF BILIARY 
COLORING MATTER IN THE URINE. 


Nrrric and hydrochloric acids, according to M. Masset, 
are not as delicate tests for the coloring matter of the bile 
as nitrate of potassium. The urine to be examined should 
be acidulated by two or three drops of concentrated sul- 
phuric acid, and a small crystal of the nitrate dropped into 
it. The reaction is immediately established, a beautiful 
grass-green color being produced, if the quantity of the 
biliary coloring matter is large. Onshaking the liquid the 
color becomes uniform, and of a deep tint; boiling does 
not change it, and it may be preserved for several days with- 
out alteration, The addition of water simply diminishes the 
intensity. 

If the biliary matters are present in but small quantity 
the liquid takes in a very short time a pale green color, 
which also is persistent; it can easily be perceived by plac- 
ing the tube between the eye and daylight, or in front of a 
white background. In these circumstances normal urine 
should present a light rose color, At the beginning of cer- 
tain maladies, where the ordinary tests are useless, this re- 
agent, it is thought, will be of service on account of the fa 
cility of its application and the distinctness, delicacy, and 
constancy of the reaction; further, it is not subject to the 
errors of observation, or the uncertain or erroneous inter- 
pretations attendant on the usual methods of examination. 
—dJournal de Médecine, 


DENTAL TRANSPLANTING, 


Anovt the 20th of March, 1879, Master C., age twelve 
and a half years, by a fall, broke the left central superior 
incisor. The fracture began on the anterior surface, at the 
margin of the gum, and extended obliquely across to a point 
a line and a half above the margin of the gum, at the lingual 
side. There was no inflammation or soreness in or about 
the root after the accident. The pulp died within a few 
days. The debris was removed, and the canal thoroughly 
cleansed. It remained in this condition for about three 
weeks, The first proposition was to adjust a crown by a 
pivot. There was hesitancy about this course, because of 
the age of the patient, and because the canal through the 
root was large, and rather larger as it approached the apex, 
and because the fractured end did not present a favorable 
form for the reception of the artificial crown. It was finally 
decided to remedy the breach by transplanting so soon as a 
suitable tooth could be obtained. Within a few daysa tooth 
of about the right size, form, and color, was presented for 
extraction, though with a small decay on the anterior prox- 
imate surface. The tooth was removed, the boy sent for, 
and by the time he arrived the cavity of decay and root 
‘anal were filled. Upon the arrival of the boy, the root of 
his tooth was carefully extracted and the other at once in- 
troduced; it was, upon close inspection, slightly narrower 
than the right central, but in other respects a perfect match. 
The root was slightly smaller than the one removed. 

It was ligated to the adjoining teeth for two or three days, 


when it was found to be attached, and the ligature was’ 


removed. 

There was no soreness, and the tooth, within two months, 
became quite as firm as its fellows; maintains its color per- 
fectly, and performs its work equal in all respects with the 
adjoining teeth, 

The entire absence of inflammation and soreness, and the 
rapidity with which union and fixedness were attained, is 
significant and instructive.— Dental Register. 


NEW MODE OF HARVESTING WHEAT. 


Tue difficulty of procuring hands in harvest time in On- 
tario, Canada, has caused farmers to endeavor to meet the 
emergency by substituting horse power for manual labor. 
During the last three years it has become the custom in some 
parts to dispense with binding the wheat, and, instead, to 
carry and mow it as loose grain. There are machines now 
made that bind as they cut; some of these implements use 
wire, others hemp twine. Hemp twine is very costly, and 
wire will never coutinue to be used unless every band is 
saved at thrashing. Such second band wire is of no practi- 
eal value, but if it be allowed to go away amongst the straw, 
cattle swallow it in the fodder. This difficulty would not 
be of the same importance where the straw is burned at 
once, as on the immense prairie farms in the United States 
and Manitoba, or California; but in Canada, the short pieces 
of wire, even in the bedding, would be very likely to wound 
the animals, such as horses, as they plump themselves down 
to rest; first or last, wire ends will stick upright, and proba- 
bly penetrate the skin, and so cause injury more or less se- 
vere. These evils are quoted by practical men, who, instead 
of using wire or hemp, determine to carry and thrash their 
wheat in an unbound state. 

When the first man who attempted this innovation was 
seen to dispense with the labor of binding, he was laughed 
at; now, however, those who have barns large enough to 
hold their wheat unbound avoid binding, and claim time and 
labor saved by so doing. The wheat is cut and laid in un- 
bound sheaves by the self-raking machine, as is usually 
done. It is then allowed to dry from twelve to twenty-four 
hours, the loose texture of the unbound sheaf allowing the 
moisture to pass off much more readily in this state than if 
bound tightly up. This will readily be admitted by any 
practical man. Ifa shower should fall, the wheat will, it is 
claimed, dry out far more rapidly than if bound up and 
shocked; and even if a soaking rain should result, the 
wheat will dry better and faster opened out than if in shock, 
and in this state it is far more easily dried than if the sheaves 
have to be partially or wholly unbound, and, after drying, 
to be aguin rebound. The bands, under these circumstances, 
will be very likely to break, and certain loss of wheat must 
result, as well as loss of time, 

In Ontario, wheat cut to-day, say in July or August, will 
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often be “ rustling” by the same time to-morrow. In pitch- 
ing, a long four-tined wood or steel fork is used, and an 
adroit man can pitch a load almost as quickly as if it were 
bound up. When the load reaches the barn, a horse fork 
descends from the roof and the load is completely removed 
to the mow in about three forkfuls. Some farmers have a 
horse to trample it down, so as to cause it to occupy assmall 
a space as possible. 

When thrashing time comes, the same horse fork is used 
to ‘‘ tear the wheat out of the mow,” and deposit it on the 
thrashing table, close to the thrasher. The thrashin 
machine does not work equally well and equally fast as i 
the grain were in sheaves, and it is claimed that cattle pre- 
fer the straw somewhat mangled, than if it passes end- 
wise through the machine. Our thrashing machine cylin- 
ders are furnished with teeth set to intersect each alternate 
| space, so that grain cannot very well escape being thrashed 
out. And as hemp twine is very apt to get bound up 
amongst these teeth so as to impede partially or altogether 

stop the machine, consequently when landing or condemn- 
ing the loose carrying system all these things must be taken 
into consideration, and it is claimed that where all is fairly 
considered the absence of binding is the best course. The 
gentleman who originated this course was at our house a 
few days since, and says he has now tried this plan for 
three years, and all his neighbors are doing as he has done, 
and they affirm they often have their wheat carried where 
others with the same strength have theirs out in the field 
who follow the old plan. I should mention that our horse 
forks are almost perfect; they take the grain off the wagon 
and carry it along the roof of the barn, and deposit it thirty 
feet, or upwards, away on the back of the mow. This alone 
saves one man and often two in an emergency, and at first 
one man can unload several loads quite alone.—A. B. C., in 
Agricultural Gazette. 
= — 

DISTANCES FOR GRAPES. 

Tne strong-growing American grapevine must have 

ample space to grow. They may be restricted fora few 
years and bear moderate crops, but when they are older they 
should have a full chance to throw out their long arms. 
The late Wm. A. Underhill, of Croton Point, N. Y., showed 
us a part of his twenty-year Isabella vineyard where he had 
| allowed the vines to extend over a roadway, giving them 
| some sixteen feet more room. The improvement in the 
) crop was striking. Mr. A. Hood, of Ontario, planted Con. 
cords six feet apart each way. They bore little fruit. The 
spring of the seventh year, he took out every alternate vine, 
and then had a fine crop. He tried a similar experiment on 
a large Catawba vineyard planted eight feet apart; the re- 
sult was a greatly increased quantity of grapes. He also 
stated that Concord vines covering twenty-four to forty- 
cight feet trellis, carried by actual measurement more grapes 
than any adjoining vines twelve feet apart and occupying 
the same extent of trellis. An experienced grape grower 
has just stated to us that he had planted his vines twelve 
feet apart, and had grafted every alternate vine with 
another sort. The grafts failed to grow, and the old vines, 
being thus thinned to one-half in number, gave a much 
better crop than the whole did before. We might cite many 
other cases—all showing the importance of giving ample 
space to strong growers. And one other precaution should 
always be observed—never to allow the vines to overbear; 
thin out the numerous bunches. We do not now hear vineyard- 
ists, as formerly, boast of the many tons of grapes they 
have raised to an acre, as they have learned that the fruit 
is better and the vines less exhausted when the thinning 
has been properly done.—Country Gentleman, 


METEORS. 


Pror. Bensamin Perrce, of Cambridge, venerable in 
years and profound in research, is one of the few men in| 
this country who have attacked the mathematical problem in- 
volved in the nebular hypothesis. Several years ago he ex- 
pressed views adverse to that grand theory. Since then it is 
understood that he has so far modified his conceptions that 
they may be regarded as a new view of the subject. This has 
been set forth in part by the professor, in a lecture delivered 
at Cambridge and in a ‘‘ paper”—really an address—at the 
Saratoga meeting. 

The new view of the formation of the solar system does 
not concede that the planets and their satellites were origin. 
ally rings like those of Saturn, revolving around a great 
central nucleus, and afterward breaking apart and condens- 
ing into discrete masses. The uniform direction of motion 
of all the members of the solar system is veually adduced 
as one of the strongest proofs of the nebular hypothesis, 
but the mathematical investigations of Professor Peirce 
show that if the component parts of a broken planetary 
ring should reunite in a mass, it would have a reverse motion 
as compared with the nucleus. There is an alternative or 
rather a substitute for the ring theory, which was ably pre- 
sented by Mr. Proctor during his lectures in this country, to 
which Professor Peirce did not definitely allude, that per- 
haps may not be inconsistent with his present views. It as- 
sumes an original nebula, but supposes its outlying portions 
to be of irregular densities, and that each of the planets and 
satellites was formed by drawing together in mass the mat- 
ter within the more immediate sphere of its attraction. The 
attraction would increase with its growth, and eventually 
clear off all matter near its orbit. 

Professor Peirce’s theory goes much further. It regards 
the universe as made of meteors; all heavenly bodies as ag- 
gregations of meteoric matter; all suns and stars as sustained 
in light and heat by the more or less continuous downfall of 
meteors upon them. He gives to Sir William Thomson 
the chief credit for the conception that the sun is fed by 
meteors. One of the difficulties with this theory is that it 
implies a continuous increase of the sun’s mass, which 
would result in a shortening of the year of the earth. That 
such shortening has not taken place go any considerable 
extent, was long supposed to be a fact capable of proof by 
a comparison between the dates when the ancient solar 
eclipses occurred, and the dates ascertained by backward 
calculation. But the more careful examinations made by 
Professor Newcomb to ascertain the times when the different 
ancient eclipses were noted prove that we have no observa- 
tions banded down to us from antiquity that are accurate 
enough in detail to prove cr disprove a change in the length 
of the year. 

In calculating the heat that would be given out by 
the downfall of meteors upon the sun, their velocity is a 
very important factor. This depends upon the distance from 
which they fall. If they come from within the earth’s 
orbit, the mass of them that must fall upon the sun every 
ro. to sustain the present outpour of heat, would have to | 

‘be equal to about a hundredth part of the earth; but if we! 


suppose that they fall from outside the solar system and have 
the highest possible velocity, their mass need only be 
1-1500th as great. From these and other considerations, 
Professor Peirce takes the view that the spaee outside the 
solar system or near its limits is largely tenanted by view- 
less meteors, not hot enough to be visible even if they were 
of sufficient size, and that these form the chief supply of 
the sun. 

Among the minor points adduced in support of this theory 
was the heated condition of Jupiter and Saturn—a fact 
now generally admitted—which is easily explicable if we 
suppose that this condition of those planets is sustained by 
meteoric downfalls. Astronomers in counting and mapping 
the fixed stars do not find their numbers increase as rapidly 
as they should (on a theory of equal distribution in space) 
when those of the smaller magnitudes are enumerated. This 
has been held as — proof that there is an absorbing me- 
dium in space. erhaps the more distant lights are dimmed 
by intervening clouds of dark meteoric bodies. The as- 
sumption of the extreme cold of space, though based on a 
mathematical theorem with some claims to probability, is 
not impregnable; and if we admit that the meteors have 
some heat when they start on their way to the sun, the esti- 
mate of their product in heat on arrival must be increased. 
The great jets of glowing hydrogen gas which Professor 
Young has so faithfully observed issuing from the sun’s sur- 
face to enormous heights, can scarcely be accounted for on 
any theory of mere condensations in the solar mass. They 
are great outbursts, such as might result on a smaller scale 
from violent explosions; they fly outward with enormous 
velocity; they arise from the vast chasms of sunspots. It is 
not difficult to believe that they are the upward splash when 
some great meteor dashes downward into the gaseous body 
of the sun. 

To carry out Professor Peirce’s theory, he supposes that 
the solar system is surrounded by meteors so numerous that 
their total weight exceeds by 100 or 1,000 times the mass of 
the sun. Being dark, they are invisible, but we may sup- 
pose them to form an irregular envelope or series of enve- 
lopes; since we find such a constitution frequent in the stel- 
lar nebule, in which countless minor masses surround glow- 
ing centers of attraction. Such an envelope would not 
necessarily render the orbits of the interior planets irregular, 
but it might account for the perturbations of Neptune, 
which, so far as ascertained, indicate disturbance from out- 
side. If the envelope of meteors be wholly irregular in 
shape, position, movement of its parts, and attractive power 
of its different regions, the study of the orbits of the outer 
planets will be labor lost; we can never establish an exact 
theory of their motions. 

Other points were touched upon by Professor Peirce in 
this remarkable address, but not fully elucidated, and it was 
hoped that he would have resumed his explanations at a later 
period of the Saratoga meeting; but his health was not 
equal to the task, and he returned to Cambridge in apparent 
haste. 

Among the minor matters alluded to, was the bearing 
which this theory would have in respect to the tails of 
comets, which at present are the subject of much specula- 
tion, but little that fairly explains them. Professor Peirce 
also pointed out that in estimating the heat to be given by 
the sun in condensing, allowance has not been made for the 
increase of pressure which would take place when the mass 
contracted; as, for instance, if it were condensed to half its 
present size, thie pressure on every cubic foot of its surface 
would be sixteen times as great. This will keep up the sup- 
ply of heat by contraction alone to a far longer period than 
has hitherto been assigned. A point which needs further 
explanation is the difficulty of reconciling the positions of 
the planetary orbits in a somewhat nearly uniform plane, 


| with a theory that makes them originate in a spherical enve- 


lope of meteoric bodies —Seience News. 


METEOROLCGICAL REGISTERS.* 


THERE is now scarcely a meteorological observatory which 
is not provided with registering instruments. The number 
of these is already considerable, and the methods of their 
construction are almost as numerous. At the observatory 


Fie. 1.—REGISTERING BAROMETER. 


of Montsouris I have preferred continuous registration to 
registration by points, and the tracings effected by a fine 
metallic point on glazed paper blackened with smoke to the 
- = the pencil or to the gaufrage by pressure or by 
snoc 

The barograph of Montsouris is a barometer balance de- 
vised by P. Cecci, and latterly adopted by P. Secchi. The 
barometric tube, A B (Fig. 1), is of iron, of 3 centimeters in- 


* Paper by M. Maric-Davy, Journal de Physique, April, 1879. 
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ternal diameter, and of the same caliber throughout its 
length. It is fixed, and has, at its lower extremity, a cylin- 
drical plunger, the full section of which is equal to the 
vacuum section of the barometric tube. The cistern, C, is 
of steel, and suspended to one end of the beam of a bal- 
ance, D, the other end of which carries a counterpoise. The 
center of gravity of the weighted beam coincides, as nearly 
as possible, with the central knife edge, so as to render the 
equilibrium indifferent. Hence it results that when, in con- 
sequence of a rise of the barometer, a part of the mercury 
rises from the cistern into the tube, the former, thus | great fidelity, and by examination of the curves we readily 
rendered lighter, tends to rise, with the effect of intro-| recognize the influence which the dynamical state of the atmo- 
ducing into the mercury of the cistern a greater length of | sphere exercises*in increasing or diminishing the weight of 
the cylindrical plunger. Equilibrium is only re-established | its pressure on the . It should ed that the 
when (the volume of mercury displaced by the plunger being | uniformity of the caliber of the barometric tube annuls al- 
equal to that which corresponds in the tube to the increase | most completely the action of temperature on the indica- 
in height of the barometric column) the level of mercury in} tions of the instrument. 


tion of gum lac or of copal in alcohol. 


which 


A second twisted tube, similar to the first, provided with 


ne the height | its capillary tube, serves to give the necessary corrections. 
hen the read-| The two twisted tubes are arranged parallel to each other ina 
| ing of the curve is made and verified, the sheet of blackened | trough, E F, filled with glycerinated water; the two capillary 
paper is taken off the cylinder and soaked in a weak solu-| tubes are soldered to each other throughout their length. 
By this means the | The two needles trace two curves, one very slightly sinuous, 
smoked sheet is “‘ fixed,” and thereafter putin a portfolio. | the other very undulating; the difference of their ordinates 

The feeblest barometric variations are thus shown with | is measured. 


We thus obtain the temperatures of ground 
exposed to the sun during day, to nocturnal radiation during 
night, to rain and to evaporation. 

The actinometer is also composed of two twisted tubes, 
resting parallel to each other in the above mentioned trough, 
EF, and of two capillary tubes. To each of these tubes 
corresponds a reservoir placed at the top of the roof of the 
kiosk, and inclosed in an envelope of giass on which a dry 


the cistern returns to its constant point, and when, conse- 


quently, the apparent weight of that cistern has resumed its | the motor is here formed by a Bourdon tu 


fixed value. 
The needle, A, of the beam of the balance marks its dis- 


The thermographs act in an analo; way, except that | vacuum has been made. One of the reservoirs is silvered, 


of hammer- | the other is blackened. Placed symmetrically at « little dis- 
hardened copper, with a very elongated elliptical section, | tance from each other, and far from ane shelter, they give 
and twisted into a sort of pal the thread of the spire | the same indications during the night; but during the day 


white one, 
the curves traced by the 


the black thermometer — von than the 
inates 


The differences of the o 


| 


Fre. 4—REGISTER OF THE ATMOGRAPH. 


Fia. 2.—MICROMETER OR READING CURVES TRACED BY THE REGISTER. 


lacements on the surface of the blackened cylinder, K. | 
t only remains to read the indications. To do this as ac- 
curately as possible, the support of the cylinder carries an 
electromagnet, the armature of which is provided with an 
arm bearing a metallic point.* In ordinary weather this 
point is fixed, and traces on the cylinder a datum Jine from 
which the ordinates of the barometric curve are measured; 
but every hour the electro-magnet is acted on by a clock 
marking the time on all the registers; the point departs mo- 
mentarily from the line, and makes a clear stroke, which is 
reproduced at the same instant on the other cylinders, At 
the end of each week the cylinder is taken away, to be re- 
placed by another kept ready, and is placed on the reading 
apparatus. 

This apparatus (Fig. 2) consists of a horizontal steel 
bench, fg, provided on its upper surface with two columns, | 
hh’, intended to support the axis of the cylinder, and on a/| 
vertical stand with two microscopes, which may be moved 
either separately or together in a horizontal direction. By 
means of an endless screw a movement of rotation on its | 
axis may be communicated to the cylinder for the purpose 
of presenting successively to the microscopes the various | 
faces of the cylinder. The microscope, , is always pointed ! 


on the datum line, and it is to follow this line in its accident- 
al displacements, that the two microscopes may he moved 
together by the action of an adjusting screw. The micro- 
scope which points to the traced line carries at its focus two 
cross threads, one horizontal and the other vertical. At each 
hourly reading one of the horizontal tracings on the datum- 
line is brought under the horizontal thread of the micro- 
scope. 

But, as the barometric curve often presents inflections of 
which it isuseful to note the exact time, the critical point 
of this curve being brought under the movable microscope, 
4, a second horizontal thread, movable by a micrometric 
Screw, serves to measure the distance of this point from the 
hourly mark immediately preceding. 

The microscope, «, is supported at the extremity of an 
arm of a lever the length of which is equal to that of the 
barometric needle; it describes, consequently, an are of a 
circle of the same radius as the point of the register. This 
Second microscope has a cross of threads like the first, but 
without a movable thread. The first microscope being 


iop-magnet, which is seen in the thermograph (Fig, 3), is not 


* This elec 
in Pig. 


two needles serve to measure the actinic degree. Every 
cloud which passes over the sun gives rise to a rapid and 
considerable lowering of the temperatures of the white 
and black thermometers, and of thet on the surface of the 
ground. 

The atmograph is a third registering instrument intended 
to mark the variations of weight of a mass of carth whose 


varying from 2 to 3 centimeters, according to the purpose 
for which it isintended. A B (Fig. 3) represents one of 
these tubes, forming a little more than one spiral. This 
tube is exactly filled with alcohol, and closed at its two ends. 


The expansion of the aleohol compels it to untwist; but in 
order that its elasticity may be preserved, the internal press- 
ure, corresponding to the highest temperatures to be 
reached, should not exceed 8 or 9 atmospheres. This press- 
ure is all the greater in proportion asthe thread of the spire 
is short. 

The twisted tube is fixed by one of its ends; the other free 
extremity bears the needle which givesthe indications. At 


surface is flush with the summit of the platform of the roof 
of the kiosk, and is exposed to the sun, to evaporation, rain, 
snow, and dew. At a little distance is the registering rain- 
gauge. The comparison of the two curves shows what be 
comes of the water which falls on the naked carth, without 
vegetation, distinguishing between what returns to the atmo- 
sphere by evaporation, and what penetrates the subsoil which 


Fre. 3.—THERMOGRAPH. 


is permeable ordrained. Another atmograph gives similar in- 
dications for a soil covered with various plants; but the lat- 
ter, being sheltered from the wind, ought to be moistened 
according as is necessary. Fig. 4 represents only the reg- 
ister of the atmograph. «@ is the lower part of the stem 
which is suspended to the extremity of the arm of the bal- 
ance, in which is placed the mass of carth. A second lever 
arm, } ¢, follows and amplifies the movements of that stem 
which it inscribes on the vertical cylinder covered with paper 


Montsouris this needle is 5 centimeters long, as is also that 
of the barometer, The process of reading the curves isthus 
exactly the same for all the needle registers. The new ther- 
mograph of Montsouris Observatory contains seven needles | 
acting on the same cylinder. The first needle (No. 1, Fig. 
3) belongs to the electro-magnet which traces the datum line, 
and the hourly signs; needles 2 and 3 belong to the psychro- 
meter; needles 4 and 5 record the temperature of the surface 
ae wf : ube, d, containing mercury, in which is a fixed glass Ie, 
The psychrometer is formed of two twisted tubes placed |e. The diameter of this stem is so calculated that the point, 
¢, traverses 100 millimeters for cach millimeter of water 
gained or lost by the mass of earth. In calm weather we 
may thus appreciate the ;3%,) of a millimeter; but when the 
atmosphere is disturbed, the vertical components of the wind 


Fre. 5.—ANEMOGRAPH. 


cause the needle to oscillate, thus interfering with the pre- 
cision of the readings. 
The anemograph (Fig. 5) gives us, at once, the direction 
of the wind and its mean rate per hour. Eight electro- 
outside on the north face of the wooden kiosk which shel-| magnets communicating electrically with the sectors ar- 
ters the cylinder, and perpendicular to that face. Their fur-| ranged on the vane according to the eight principal points 
thest extremity is fixed, the other is prolonged through the/| of the compass, can, by acting singly or two and two, record 
wall of the kiosk by a stem of copper carrying the indicating | the winds for sixteen directions, which may be regarded to 
neecle. One of the twisted tubes is uncovered, and forms | be sufficient for the wants of meteorology. A ninth clectro- 
the dry thermometer; the other is covered with cambric, and | magnet is acted on each time that the Robinson drum shows 
kept moist by means of cotton wicks dipped in small glass|q length of one kilometer traversed by the wind. The 
cups, connected with a Mariotte flask placed in the kiosk by | toothed wheel, 4, then moves one divison, and its movement 
means of a long and fine tube of caoutchouc. An instru-| js transmitted by the satellite wheel, ¢, to a third toothed 
ment of this kind has been in use for fifteen months at| wheel, ¢c, on the axis of which is rolled a thread, ep. The 
Montsouris; its action is regular, and its sensibility very | point which marks the velocity then advances 1 mm. toward 
great. the left. This effect is produced during one hour for each 
The earth thermometer is composed of two parts: A kilometer traversed by the wind: but at the end of each 
| thermometric reservoir of black copper is placed on the sur-| hour the needle of the clock establishes an electric contact; 
| face of a mass of vegetable mould, the top of which is flush | the satellite wheel, d, is lowered; the wheel, c, becomes free; 
| with the platform of the roof of the kiosk; this reservoir | and the weight, p, restores the metallic point to its starting 
| communicates by a capillary tube of copper with a twisted | place. 4 
| tube placed in the kiosk under the cylinder of the register.| ig. 6 presents a specimen of the curves traced by the 
| When the temperature of the ground rises, a portion of the | registers from June 28 to July 3, 1878, reduced to one-third 
alcohol passes from the upper reservoir into the twisted | of their natural size. Beginning at the top, we find first 
tube, the pressure increases and the tube untwists; but the | the two curves, T N and T B, which together furnish the 
twisted tube itself and its capillary tube of copper, are| actinometric data; T N is the curve of the black thermome- 
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ter; T B, that of the silvered. The two following curves, T 
8 and T C, give the temperature of the surface of the 
ground without shade; TS corresponds to the ground ther 
mometer; T C gives the correction to be made in the ordinates 
of the first. The two curves, T O and T M, are those of the 
dry and wet thermometers; besides the temperature of the 
air in the shade, they give its hygrometric degree and the 
force of its vapor. H is the curve of barometric pressure. 

Underneath are eight straight lines corresponding to the 
eight principal directions of the wind; the vertical lines 


Fie, 6.—SPECIMEN OF CURVES MADE 


which rest on them indicate the directions in which the wind 
has blown. Further down are shown the velocity, V, of the 
wind in kilometers per hour. 

The last curve, P E, is made by the atmometer; the in- 
cfease in a vertical direction of this curve marks rain; the 
decrease marks evaporation. Notwithstanding the frequent 
and at one time very copious rains, the earth, on July 3, had 
very nearly resumed its weight of June 28. Finally, the 
last line is the datum line on which the hours of the day are 
marked. 


PALISA COMET IL., 1878. 


To the Editor of the Scientifie American: 

Mr. 8. C. Chandler, Jr., has computed for the Boston 
Scientific Society the following elements and ephemeris of 
Comet, 1878, IL. Palisa, discovered on the 23d ult., which 
may be of interest to your readers, as the comet is quite 
large, and can be found with a small telescope, and even a 
good opera-glass: 

ELEMENTS. 
Perihelion passage, 1879, October, 4°351, Washington Mean 
Time. 


Long. Perihelion, 202° 23°0" ) 
Long. Node, 87° 12°0’ } Mean Eq., 1879°0 
Inclination, 


Log. Perihelion distance, 9°99697. 
Motion, direct. 


EPHEMERIS FOR WASHINGTON, MIDNIGHT. 


1 A. R. Decl. Log. r. Log. Light. 
Sept. 16, 12h. 56m. 15s. +37 2 

18, 13h. Sm. 9s. 35° 0°0127 02013 

« 90, 19m. 43s. 33 58 

30m. 48s. 32° 0°0060 ‘1987 ‘390 

4im. 30s. 30° 15 

5im. 48s. 28° 19 00010 “1987 ‘399 

“ 28, 14h. Im. 4s. 26° 20 

“ & 1lm. 12s. 24 20° 99979 2012 ‘400 
Oct. 32, 20m. 20s. 22° 19 

29m. 6s. 2 16 99970 392 

45m. 35s. 16° 12 99981 2134 878 

16, Dh. 88s. +8" 24 0 0076 2235 “330 
Nov. 1, 16h. 4m. —7 0 0039 ‘283 ‘227 


J. Rrrentie, Cor. Sec., B. 8. 8. 


THE PLANET JUPITER. 


Erratvum.—lIn the article on “ Jupiter,” page 3112 (Sup- 
PLEMENT No. 196), an error makes the planet’s circumfer- 


ence 275,000,000 miles; it should read, of course, 275,000 
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HOW OUR ANCESTORS IN THE STONE AGE MADE| blows, but that the small flakes were broken out by pressure, 
THEIR IMPLEMENTS.* | 


By B. B. Repprxe. 
Furr, obsidian, chert, and other hard stones having a 


BY THE REGISTERS OF MONTSOURIS 


woolly elephant, the cave bear, the Irish elk, and other ani- 
mals now extinct. These implements are often found in 
connection with the remains of these and other fossil ani- 
mals. In one instance, in Denmark, a stone arrow head 
was found embedded in the bone of a deer, the whole family 
of which has been so long extinct that they are only now 
known from their fossil remains. The people who made 
these stone implements lived in Palestine ages before Tubal 
Cain, and in Egypt long before the first Pharaoh. Their 
flint knives, axes, and arrow heads have been found in 
Europe from Greece to Norway, and from France to the 
| Steppes of Russia. In Asia, from India and the Malay 
Archipelago to Japan and Kamtschatka. In America, from 
| Greenland and Alaska south through the United States, the 
| West Indies, the valley of the Amazon, and Peru to Terra 
del Fuego. They seem to prove that man was originally a 
savage; that he lived by fishing and the chase, and that 
civilization is the result of a long, slow, and tedious process 
of evolution. 

There is great similarity in these stone weapons and im- 
plements wherever found throughout the world. A spear 
head or scraper, an arrow head or celt from England could 
not, by its shape or peculiarity of manufacture, be dis- 
tinguished from similar instruments found in Denmark, 
Palestine, Japan, or South America, The stones used might 
differ, but the mode of manufacture and general shape are 

| nearly always the same. How our prehistoric ancestors 
could have made these stone implements ages before the dis- 
covery of the use of bronze or iron has been the subject of 
| many speculations among archeologists, and many theories 
| have been advanced in support of these speculations. The 
general conclusion has been that they were chipped into the 
shapes we find them by blows from small stone hammers. 
It is, however, proper to state that Mr. John Evans, Sir 
John Lubbock, Mr. A. Morlott, and other writers on pre- 
historic remains, have suggested that the observations of 
| travelers as to the modes pursued by savage nations in simi- 
‘lar work might afford a correct solution. 
| The theory that they were manufactured into the shapes 
| we find them by blows from stone hammers was generally 
received until after the publication, in the Overland Monthly, 
of the observations of Mr. E. G. Waite, and the late B. P. 
Avery, and in the Smithsonian reports of a letter of General 
George Crook, all of whom had had an opportunity to ob- 
serve Pacific Coast Indians manufacture stone implements, 
| and chip them into perfect shapes without the aid of stone 
|hammers. As, however, these Indians used iron or steel in 
| their work, obtained from white men, it was thought they 


might have changed the processes pursued by their ancestors. | 


From a late newspaper paragraph I see that Mr. F. H. 
Cushing, who is connected with the Smithsonian Institution, 
by independent observation, has arrived at the conclusion 
that the stone implements were not chipped into shapes by 


* A paper read before the California Academy of Sciences, August 4. 


used in similar work by our remote savage ancestors. 

Prior to the close of the Modoc war the Wintoons, cr 
McCloud River Indians, were without firearms. Up to that 
time the few settlers who reside about the base of Mount 
Shasta made it a rule to permit no Wintoon to carry a gun. 
As there are no agricultural lands and no mines on the 
McCloud river, the Wintoons were left in almost un- 
disputed possession of their prolific bunting grounds and to 
the inexhaustible supply of salmon and trout with which 
that river abounds. he Wintoons had but little contact 
with Americans until after Mr. Livingston Stone established 
a station on the river for the taking of salmon eggs for dis- 
tribution by the United States Government. Very few of 
these Indians as yet have guns; their principal reliance in 
the chase being upon their primitive but powerful bow and 
arrows. The arrew maker is stilla man of great importance 
in the tribe. 

While visiting the United States fishery a few days since 
I expressed a wish to Deputy U. 8. Fish Commissioner 
Livingston Stone, who has acquired a knowledge of the 
Wintoon language, that one of the best arrow head makes 
of the tribe should make in my presence a stone arrow head, 
using only such tools and implements for the purpose as 
were in use by the Indians before their contact with white 
men. These people are only now emerging from the Stone 
Age, and a record of their manufacture of stone implements 
may give an illustration of the methods pursued by our an- 
cestors in the Paleolithic Age, 10 or 12 or more thousands 
of years ago, when they lived upon the products of the chase 
of the fossil deer, the auroehs, and the cave bear. 

Promptly at 3 o'clock came Consolulu, an old man be- 
tween 68 and 72, gray haired, but erect and vigorous. He 
had been for many years chief of the tribe, and was elected 
chief when a young man because alone and unaided he bad 
killed a grizzly bear with his bow. He brought, tied in a 
deer skin, a piece of obsidian weighing about a pound; a 
fragment of deer horn split from a prong lengthwise, about 
four inches in Jength and half an inch in diameter, and 
ground off squarely at the ends, this left each end a semi- 
circle; two deer prongs (Cariacus Columbianus), with the 
points ground down into the shape of a square sharp-pointed 
file, one of these being much smaller than the other. He 
had also some pieces of iron wire tied to wooden bandles 
and ground into the same shapes. These he said he used 
in preference to the deer prongs, since the white men came 
to the country, because they were harder and did not re- 
quire sharpening so frequently. When asked where he ob- 
tained the obsidian, he answered from a place on the north 
side of Mount Shasta—about 60 miles distant; that in for- 
mer days the land where it is found was claimed by the 
Yreka Indians, and as this stone was wanted by the Trinity 
Indians, the Yrekas, and the Modocs, as well as the Win- 
toons, it was rarely obtained without a battle. The piece 
he had was a light blue in color, and he valued it at $20; he 
stated that if it were white it would be worth $40 or $50. 
I could not learn that white obsidian is harder or is worked 
with greater case. Its increased value is probably based on 
its greater rarity. 

After stating that in battle he had been twice wounded 
with arrows, once in the shoulder and once through the calf 
of the right leg, and showing the scars above the ankle 
where the arrow had passed through, missing the bone, and 
been drawn out at the other side, and further stating, with 
evident gratification at the recollection, that while the arrow 
was still in his leg he sent one of his own into the throat of 
| his opponent, from the wound of which he had bled to death 
jin a few minutes, he commenced the operation of making 
|a stone arrow head. Holding the piece of obsidian in the 
| hollow of his left hand, he placed between the first and 
| second fingers of the same hand the split piece of deer horn 
| first described, the straight edge of the split deer horn rest- 
ing against about a fourth of an inch of the edge of the 
obsidian, this being about the thickness of the flake he de- 
sired to split off. Then, with a small, round water-worn 
stone, which he had selected, weighing, perhaps, a pound, 
he with his right hand struck the other end of the split deer 
horn asharp blow. The first attempt resulted in failure. 
A flake was split off, but the blow also shattered the flake at 
the same time into small fragments. He then repeated the 
operation, apparently holding the split deer horn more care- 
fully and firmly against the large piece of obsidian. The next 
| blow was successful. A perfect flake was obtained, show- 
|ing the conchoidal fracture peculiar to obsidian. This I 

purchased, and instructed him to split off another from 

| which to make the arrow head. He repeated the operation, 
/and was again successful, and I have no doubt he could, 
| with only an occasional failure, have split up the whole 
| piece in afew minutes into shapes for spear heads, knives, 
/and scrapers. The shape naturally taken by the obsidian 
| when split off in this manner is that of a spear head, and it 
|could, be put to use for this purpose with but slight altera- 
|tion. The thickness of the flake to be split off depends 
| upon the nearness or distance from the edge of the obsidian 
/on which the straight edge of the split deer horn is held at 
| the time the blow is struck. 

The flake having been obtained, I watched with much in- 
terest and attention the process of working it into an arrow 
‘head. He now squatted on the ground, sitting on his left 
foot, his right leg extended in a position often assumed b 
tailors at work. He then placed in the palm of his left 
hand a piece of thick, well-tanned buckskin, evidently made 
from the skin of the neck of a deer. It was thick, but soft 
and pliable. On this he laid the cake of obsidian, which he 
held firmly in its place by the first three fingers of the same 
hand. He then rested the elbow on the left knee, which 
gave the left arm and hand holding the flake firm and steady 
support. He then took in his right hand the larger of the 
| two deer prongs--which, as has been stated, had its point 
Hdl | the form of a square file—and holding it as an 
engraver of wood holds his cutting instrument, he com- 
menced reducing one edge of the circular form of the flake 
to a straight line. With the thumb of the right hand rest- 
|ing on the edge of the left palm as a fulcrum, the point of 
the deer prong would be made to rest on about an eighth of 
an inch or less of the edge of the flake, then with a firm 
downward pressure of the point a conchoidal fragment 

would be broken out almost always of the size desi 
The point of the deer prong would then be advanced a short 


wood. 
| Having had an opportunity tosee a stone arrow head 
' conchoidal fracture, manufactured into forms to be used as | made by a man, practically still living in the Stone Age, 
axes, chisels, knives, scrapers, spear and arrow heads, are without the aid of any implement other than those found in 
found in nearly all parts of the world. They are almost the | a state of nature about him, and taking notes at the time of 
; jouly remains of a race of people who inhabited the earth at | each act of —— and every process, 1 have thought 
“ a period so remote that they were contemporaneous with the | a record of what I saw, added to those made by other o!- 
servers, might have some value in determining the processes 
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distance, and the same operation repeated, until ina few 
minutes the flake was reduced to a straight line on one edge. 
As this operation broke all the chips from the under side of 


the flake, i 


unequally proportioned, that is, the two cutting edges would | theory of natural selection, has an essay on the philosoph 
de of the | of birds’ nests, in which he controverts the doctrine, whic 


not be in the center. He, therefore, with the si 
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f left in this condition the arrow head would be| Mr. Atrrep R. Waxiace, in his contributions to the | 


h 


decr horn, firmly rubbed back and forth the straight edge | he admits to be almost universally held, that birds build 


he had made on the 
broken and worn down. w te 
end in the palm of his hand, and the chipping renew 


flake until the sharp edge had been their nests by instinct; and he believes that both birds and | place nine feet from the ground for their nest. 
The flake was now turned end for men, in a primitive state, build by imitation. 
ed. 


He says: 
‘* It will be objected that birds do not learn to make their 


When completed, an equal amount was taken from each nests as man does to build, for all birds will make exactly 
side of the edge of the flake, and the cutting edge was left the same nest as the rest of their species, even if they have 


in the center, t 
made was to be one side of the long isosceles triangle, 
form of the arrow heads which is used by his tribe. 


It was now plain that the straight edge thus | never seen one, and it is instinct alone that can enable them 
the 


No doubt this would be instinct, if it were true, 
This point, although 


to do this. 
and I simply ask for proof of the fact. 


With the flake of obsidian firmly held in the cushion of |so important to the question at issue, is always assumed 
the left palm, and the point of deer horn strongly pressed | without proof, and even against proof, for what facts there 


on the edge of the flake, the effect was the same as the|are are opposed to it. 


blow which split the flake from the larger piece. While, 
however, he was not always sure of the effect of the blow 
in splitting off the larger flakes out of which to make the 


Birds brought up from the egg in 
cages do not make the characteristic nest of their species, 
/even though the proper materials are supplied to them, and 
| often make no nest at all, but rudely heap together a quan- 


arrow heads, he in no instance appeared to fail in breaking | tity of materials; and the experiment has never been fairly 


out with the point of deer prong the exact piece desired. 
The soft, thick, pliable piece of tanned deer-skin on which 
the flake in his left palm was held may have added to the 
cushion, but seem 
his hand from being cut by the countless sharp chips as they 
were broken off. One of the long sides of the arrow head 
having been thus formed, the flake was turned over and the 
other side formed in the same manner. As, however, very 
much more of the obsidian had to be — away, he 
brought more pressure upon the point of deer horn and 
broke out larger chips until the flake began to assume the 
shape desired, when the same care was exercised as when 
the first straight edge was made. In breaking out large or 
small chips the process was always thesame. The pressure 
of the point of the deer horn on the upper edge of the flake 
never appeared to break outa piece, which on the upper 
side reached beyond where the point rested, while on the 
under side the chips broken out might leave a space of 
twice the distance. Invariably, when a line of these chips 
had been broken out, the sharp edge was rubbed down, the 
flake turned end for end, and the chipping renewed on the 
other side. By this process the cutting edges of the arrow 
head were kept in the same line. The base was formed in 
the same manner. No lines were drawn, but he would oc- 
casionally look at his work as it progressed and chip on one 
side or the other to keep their proportions equal. The base 
of the arrow head, opposite the point, when finished, is in- 
serted in a slot made in the end of the wooden shaft, and is 
firmly tied by deer sinew. To hold the arrow head firmly 
to the shaft, and to prevent the thread from interfering with 
the penetrating power of the arrow, a slot about one-fourth 
of an incb deep is chipped into both cutting edges of the 
arrow head, about one-fourth of an inch above the base. 
This causes the arrow to look as if it were barbed, but the 
object seems only to be to provide means by which the 
arrow head may be firmly fastened to the shaft, at the same 


to serve no other purpose than to save | 


time avoiding the making of any obstruction to the pene- | 


trating or cutting power of the arrow head. The chipping 
out of these slots was the last operation to be performed. 
It seemed to be more difficult than any other part of the 
work, and I thought in this would be the danger of the loss 
of all the patient labor that had been expended. In practi- 
cal operation it was the simplest, safest, and most rapid of 
allhis work. He now held the point of the well-shaped 
arrow head between the thumb and first finger of his left 
hand, with the edge of the arrow head upward, the base 
resting edgewise on the deer-skin cushion in the palm. He 
then used the smaller deer prong, which had been sharpened 
in the same form as the larger one, but all its proportions in 
every respect were very much smaller. Its point could not 
have been larger than 1-16th of an inch square. He rested 
this point on the edge of the arrow head where he desired 
to make the slot, and commenced sawing back and forth 
with a rocking motion; the fine chips flew from each side, 
the point of deer horn descended, and in less than a minute 
the slot was cut. 
same operation repeated on the other edge. It seemed that, 
by this process, if he so desired, the arrow head could have 
been cut in two in a very few minutes. He now examined 
his work in the strong sunlight, and, being satisfied, handed 
to me the complete arrow head. It had taken him 40 min- 
utes to split the two flakes from the larger piece of obsidian 
and chip one of them into the arrow head. A younger man, 
equally expert, would probably have done the work in half 
an hour, When I came tothe purchase of the arrow head 
and flake, I found they would cost 75c., payable in shells— 
den‘alium entalis—which he estimated more highly tban 
their value in money. The worth of the flake and arrow 
head was not based on the time and labor employed, but 
upon the value of the obsidian, as he offered for a dollar’s 
worth of shells to give me 10 arrow heads of the same 
shape and size made from the bottomsof glass ale bottles. 

The celts, knives, chisels, and scrapers of the Stone Age 
are all much simpler and more easy of manufacture than 
these semi-barbed arrow heads. 

I doubt if stone hammers were used in their manufac- 

ture other than to split off the flakes from a large piece 
of flint or obsidian, and when thus used the blow was 
communicated through the split deer horn or a piece of 
hard wood in the manner T ines described. The blow 
from a stone hammer direct on the flint or obsidian would 
be very uncertain in its results, even in the most skillful 
and practiced hands. With the split deer horn the thick- 
ness of the flake and probable length could be determined 
with tolerable accuracy. Probably large chips could be 
broken from the edge of a flake by a slot in the end of a 
deer’s horn, as is now practiced by the natives of Alaska 
with a walrus tusk, used as I have seen window glass 
broken with a key; but an arrow head is too small and 
delicate for either operation. 
m. cannot but believe our prehistoric ancestors in the 
Stone Age used the same processes as were followed by 
Consolulu; and that, in describing what he did, I have 
told how the first ancestor of 


“ The ancient arrow maker, 
Made bis arrow heads of sandstone, 
Arrow heads of chalcedony, 
Arrow heads of fi‘nt and jasper. 
Smooth and sharpened at the edges, 
Hard and polished, keen and costly." 


_DurtNe a storm on Aug. 5, the pine fores around St. 
Cergues, in the Jura, was illuminated between each thunder- 


The arrow head was turned over and the | 


tried of turning out a pair of birds so brought up into an 
inclosure, covered with netting, and watching the result of 
their untaught attempts at nest making.” 

I have lately had the opportunity of making the experi- 
ment which Mr. Wallace states has never been fairly made, 
and much to my surprise, for a year ago I fully believed 


Mr. Wallace was right, the results are at complete variance | 
with the opinion which Mr. Wallace has promulgated upon | 


this subject. 1 will give the details of my experiment in 
full, reserving all comment until I have done so. 

Last spring I receiveda pair of young ringdoves (Co- 
lumba risoria), in their first plumage, which had been hatched 
in the breeding box of an ordinary dove’s cage, upon a straw 
nest built on the floor of the cage. 
a female; but at the time I received them they were so 
young, that I came to the conclusion, from their very quar- 
relsome habits, that they were of the same sex. In conse- 
quence of this opinion, which I afterward found to be erro- 
neous, I asked the lady who gave me ihe first pair to give 
me another young dove. She gave me one brought up in 
the same manner. 1 kept these three doves in a wire cage 
until this spring. The exact size of the cage was three feet 
by two, and two feet high. They turned out to be a cock 
and two hens. 

At the end of February each hen laid two eggs on a bundle 
of hay placed in one corner of the cage, but there was not 
the slightest attempt at nest building, although they played 
with the hay, carrying about a piece in their bills by the 
hour together. The females sat by turns with the male, and 
in due time three of the eggs hatched. Although some in- 
teresting facts were brought to light in the rearing of these 
young birds, it suffices to observe in the present connection, 
that only one of the young birds became fully fledged; the 
others died from heartless neglect on the part of the parents, 
apparently because they were feeble, and two days younger 
than the chick that was reared. 

In the middle of April I turned the three birds out into 
an aviary in the open air, in which there was a large branch 


of a tree with numerous twigs and buds to serve as a perch. | 


The highest branchlets of this were about nine feet from the 
ground. 

I provided the birds with a double breeding box, similar 
to the one in which they were themselves hatched; in one 
side of this I placed a handful of hay, together with their 
newly fledged offspring. I left the other side empty, in the 
expectation that they might possibly build a nest of hay or 
straw, and I supplied them with both materials. The young 
dove learned to fly in a few days, and slept in its box at 
night; its parents and foster-mother fed it continually in the 
nest box, but there was no attempt to make another nest in 
the box. 


About a week after I placed the birds in the new aviary | 


they took possession of the highest twigs of the tree branch, 
each with a small piece of stick in its bill. As I judged they 
intended to build in this portion of the tree, I at once sup- 
plied them with a number of twigs ; these were near)y all 
straight twigs, of varying length and thickness, without an 
lateral branches, but among them were a few pieces, eac 
with a short lateral branch, which were at once collected by 
the doves, and carried to the place they had selected for their 
nest; but they evidently had not the slightest idea of the 
use of the sticks they had selected. They tried in vain to 
fix them to the wall of the aviary or to its roof, almost al- 
ways to the latter, and waved them about above their heads 
until they dropped them. 

I thought that they might be in the habit, in nature, of 
laying the foundations of their nest in twigs above their 
heads, so I fixed some perches below the cleft in the tree 
which I thought they had selected to build in, and wove two 
or three small branches in such a manner as to afford them 
: — of resting-place, and also to catch the sticks they 

ropped. 

I ought to have mentioned that the birds were excessively 
tame, having been brought up in the house, and that I was 
constantly in the habit of taking them from their cage and 
playing with them, hence they allowed me to stroke them 
or handle them without fear, so that my interference did 
not disturb them. 
found the new place, and cooed in evident delight, and he 
was immediately joined by the two hens, each with a stick. 

After vainly cadneventie to lodge the sticks above their 
heads fora couple of hours, sometimes from the old and 
sometimes from the new resting-place, and dropping them, 
they gave up work. 

I now, however, observed that all the cleft and branched 
sticks had been gathered from the bottom of the aviary and 
lodged among the branches near the top of the tree. 1 also 
observed that the birds every now and then picked up a 
stick, balanced it for a little time in their bills, and then 
dropped it again. The thought struck me that straight 
sticks and twigs would not do, sol collected a number of 


forked branches and branches with lateral twigs. No sooner ' 


were these thrown into the cage than the birds made their 
usual crowing noise, and resumed work. As soon as all the 
branched sticks were used, they at once ceased work, al- 
though there was an abundance of unbranched sticks of 
suitable size in the cage. 

The end of all this was that in three days they had finished 
a nest exactly like that of a wood pigeon. They lined it 
neatly with straw, and ornamented it with some tufts of the 
dried flowers of the sugar cane (Saccharum officinale), which 
I took out of a vase in the drawing-room and broke up, as 
I thought the soft feather-like flowers of the grass would 
make a good lining to the nest. They did not use it, how- 
| ever, for this purpose, but let a few pieces hang over the 


clap, with a light resembling the phosphorescence of | edge of the nest, with a great deal of straw, perhaps for 


tropical seas, until the tempest ceased. 


the purpose of concealment. Each dove laid two eggs in 


These were a male and | 


As soon as I had finished, the male bird | 


the nest, and they are now sitting by turns with the male. 
apparent use of the side branches on the twigs which 
| they use is to peg the nest together, as these hang down and 
ue through the meshes of the sticks which are already 
| laid. 
| The important facts to my mind are, first, these birds had 
| never seen a tree, or, at least, sat on one, yet they selected a 
They had 
never seen twigs, and could have no experience in the use 
of lateral branches, yet they carefully selected these and no 
other. Secondly, they had apparently no idea of the use to 
| put the sticks to when they had selected them, unless they 
are in the habit, in a state of nature, of starting the nest on 
' branches above their heads. As soon, however, as a few 
branches had lodged below them, they finished the nest 
which accident had commenced for them. Thirdly, =. 
| followed the habits of the species to which they belong, al- 
though it is probable that these habits had been in abeyance 
for many generations, and certainly they had been in abey- 
ance for more than one generation, Fourthly, the condi- 
tions were present which would have enabled them to breed 
in the same kind of nest as that in which they were them- 
| selves brought up, and in which they had already reared a 
| young bird. Lastly, these birds were very tame, so that if 
new conditions could have modified their natural habits, 
this was a case in which we might have expected modifica- 
tion, as all the circumstances were in favor of a perversion 
| of natural habits. 

I do not know how to account for the fact that these birds 
built a natural nest. And I may be hasty in my conclusion, 
but Iam in my own mind convinced that we have here an 
instance of what is usually called instinct. This conviction 
is the more important, because it is not a year ago since I 

ave a lecture in Great Ormond street, at the Working 
Men’s College, in which I maintained the view that animals 
act in such cases entirely by reason and experience, and at 
that time I felt certain, from all I knew, that Mr. Wallace 
| was right, or nearly rigbt, in his views. 
| The whole phenomenon had a striking similarity to the 
\slow return of memory brought about by a series of asso- 
|ciations. There can be no doubt, as long as the birds re- 
mained in a comparatively confined space, without the use 
of their wings, and without a natural branching tree to 
build in, they would never have built a characteristic nest. 
My own belief is, that the tree acted as a stimulus to their 
| instinct, and that the natural surroundings prompted them, 
as it were, and awakened their dormant inherited powers. 
Although my impression is that the final site of the nest 
was determined by the place where the sticks fell which they 
| failed to fix above them, Iam by no means assured in my 
own mind that even this was not determined by a subsequent 
awakening of an instinctive act, and that the sticks were in- 
tentionally dropped upon the branch below them. 
| The want of readiness in some things which these birds 
exhibited at first can hardly be considered surprising, when 
we remember the number of generations in which it is prob- 
able no natural nest had been built. Indeed, it is quite pos- 
sible, and, I think, even probable, that their progenitors had 
laid their eggs on hay or straw on the floor of a dove-cot for 
fifty years or longer. 
he importance of these facts can hardly be over-esti- 

mated, as they bear upon the theory of innate ideas, or, at 
least, of innate genius. From the foregoing experiment, 
the conclusion is very tempting, that the birds are endowed 
with special faculties and ideas, just as it appears that men 
are born with a special aptitude for certain acts, both men- 
tal and physical, and that mind is endowed with properties 
of a special nature; at least they are of great interest, be- 
cause they are facts which ought not to happen, accordin 
to the theory which is daily becoming more fully vonnarones 4 
They belong to one of those by-paths of biology which it is 
Mr. Wallace's delight to tread, and in which i has done 
such excellent work.—Popular Science Review. 


NOTES ON THE THRUSHES OF WASHINGTON 
TERRITORY. 
By 8S. K. Lum. 

AurnoveH the number of species and varieties of the 
Turdide of the Northwest coast is few, yet the number of 
individuals is great. The genus Turdus is here well repre- 
sented by four species and varieties, viz., 7. migratorius, 7. 
nevius, T. pallast var. nanus, and 7. swainsoné ver. ustulatus, 
These, with Townsend’s flycatching thrush (Myiadestes town- 
sendi), comprise the list that I have observed in Western 
Washington Territory during a residence of twenty-five 
never having met with even a straggler of the genus 
Mimus or Harporhynchus. I am aware that the cat-bird 
(M. carolinensis) has been accredited a place in our avifaluna. 
(See Coues’ Key to N. A. Birds, and Birds of the Colorado 
Valley.) Cooper speaks of it as found in the Coeur d’Alene 
mountains, and others as observed in Eastern Washington. 

| I have traveled extensively in Eastern Oregon and Wash- 
ington without having met with a single specimen of this 
bird. There is a bird here, the towhee bunting (Pipilo ery- 
throphthalmus var. oregonus), that utters a cry similar to that 
of the cat-bird, and, from the sound, might easily be mis- 
| taken for the latter bird. If found in Western Washington 
at all, it is as the veriest straggler, or I should certainly ere 
this have recognized my old acquaintance. 

Townsend’s flycatching thrush arrives here in March and 
remains until June. Their general appearance and habits 
are more those of a flycatcher than of a thrush. They may 
be seen perched upon the dry limb of a tree like the fly- 
catchers, watching for insects, making sallies out after them 
and then returning to the perch. 

During these times they now and then utter a loud, clear 
note, resembling the word “‘ brevier,” the accent on the last 
syllable. I have never heard the song spoken of by others, 
and, so far as I know, they do not breed in this section. I 
have seen the young birds in their spotted plumage in the 
Sierra Nevada mountains of California. 

The robin is extremely abundant, a few remaining durin 
the winter, the majority passing further south. They bree« 
here in great numbers, the nest being not unlike that of their 
Eastern relatives. 

The varied thrush will bear a more extended notice. Like 
| his near relative, the robin, he is migratory, having a more 
/northerly range. In numbers they nearly equal the robin. 
| By the fest of May they have all left for their northern 

homes, to engage, as we are told, in the great work of repro- 
duction, the shores of Alaska and the valley of the Yukon 
River furnishing them all that is necessary. 

About the first of October, when the first frosts have crim- 
soned the leaves of the vine maple, and the detached leaves 
of the large maple are slowly settling with their zigzag mo- 
tion to the earth, the ground already covered by the yellow 


‘forms, then may be heard the exquisitely sweet and musical 
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notes of the varied thrush, not in a variety and succession | forms a stiff jelly, which can easily be divided into squares tary advantages which.flow from complete absorption of.the 
of notes, but in one prolonged strain of a few seconds in a | a foot in length.” The manner in which the surplus water is noxious vapors in closets—a consummation calculated to 
minor key. This is repeated at short intervals. Frequently removed is very ingenious. The jelly prisms are exposed revolutionize the health of large. towns—the. utilization of 
there are several birds in company, varying in the pitch, thus | in the open air during a cold night, and allowed to freeze. | what is now washed away into the sea by means of sewage 
giving a concert of voices succeeding each other, so tender, | During the day the sun melts ‘the water, which runs off, systems, the construction of which has cost millions of 
so plaintive, that the rude woodsman pauses to listen to the leaving behind what one might term the skeleton of white, money, is an element worthy the consideration of social 


charming melody, and asks, What bird is that? horny substance; which is extremely light and easily dis- economists. 
The song of this bird, spoken of by Drs. Cooper and Suck- solved in hot water; when cooled, it again forms a stiff’ Sea-weed has further been recommended to paper manu- 
ley, | have never heard. This may be accounted for by the jelly. This article can be applied to many purposes—for facturers asa raw matérial deserving their attention, the 


fact that I have never known them to remain here during culinary uses, for making bon bons and jellies, for clarify- plants best adapted for this purpose being the Zostera species 
the summer, which is their breeding time, and at other times ing liquids, as a substitute for animal isinglass, for making and the Ulva marina, Patents for making paper from these 
than this they seldom utter these notes, or I should have ob- | moulds used by the plaster-of-Paris workers, for hardening and other marine plants have been taken out in Holland, 
served it. They spend most of their time on the ground the same material; in short, as a substitute for all kinds of France, the United States, Italy, and England. at various 
scratching for insects, and when flushed alight on the lower gelatines, over which it has the advantage of producing a periods since 1820. Hitherto, however, the endeavor to 


limbs, uttering a sharp “chuck!” “chuck!” then ascending | firmer jelly.—Confect. Journal. cheapen our paper supply in this direction has not met with 
higher and higher until out of danger. They are more vigi- x a | unqualified success; not because the weeds are unfitted for 
lant than the robin, and more disposed to scratch and turn paeenttai = nga the purpose, but because the processes of manufacture have 
over leaves after the manner of the “ chewink.” SEA-WEED. or pulp and paper 

Last winter I caught one alive and placed it in a cage. In} : . rom these waifs of the ocean have been shown in exhibi- 
a few hours it became reconciled to 10, and took food from waa COMPOSED OF, AND THE MANY USES TO WHICH IT tions at home and abroad from time to time, and the chief 
my hands. It would cram itself with rotten apples and bits | wove fault found in them was the color. The difficulty hitherto 


of fresh meat until it could hold no more, and then look at| Anyrnopy who has traveled through Jersey or Guernsey excountered in properly bleaching the pulp has indeed been 
me as much as to say, “I am sorry I can accept your gener- | must have been struck with the stacks of sea-drift neatly one of the stumbling-blocks in the way of its adoption. A 
osity no more.” In the course of a few days I secured an- | thatched over and forming an essential feature of most farm | French manufacturer, who employs alge for paper pulp, has 
other, which I placed in the cage with the first. yards; and those who have, like the writer of this paper set forth the processes of the manufacture as carried on at 
I soon discovered that the first one, so far from being | one memorable summer, gone out ina Sark boat to the island his establishment. He first of all pounds the root in order 
pleased with his company, was quite the reverse, for the | of Herm, to the harvest of vrade-seié (cut weed), andthe mad_ to get rid of a rind or bark which incloses it; then all the 
second, being the older and stronger bird, pounced upon him | frolics with the charming islanders after it was safely gath- sand and grit are washed from it, after which it is well 
in the most determined manner to kill him. I separated | ered, can never cease to have an interest in sea-weed. In- beaten and placed in reservoirs containing a solution of sul- 
them, but no sooner was my back turned than he renewed | deed, so essential to their daily bread is it, that they have a phuric acid, in order to soften the fibers and take away their 
the attack, and would have killed him in a short time. I} proverb which says, “ Point de vraie, point de haugar” (No | natural toughness, The pulp thus softened is dried in osier 
then removed the second one and introduced him in a cage | sea-weed, no corn-shed); and what is true of the Channel Is- | baskets, or in some other way, and then it is bleached to 
with a sly, thieving, quarrelsome Steller’s jay (Cyanwrus stel- | lands is true of many portions of our western coasts, In the required whiteness by means of chloride of lime; after 
lerii). Now let the oppressor be oppressed; we will see the | many parts of Ireland ‘‘ dillisk” (Irish, ‘‘duille-isk”—water this, the manufacture proceeds as if ordinary rag pulp were 
result. Thrush number two recognized an old acquaint- | leaf), and in the west of Scotland ‘‘dulse,” is accounted a_ used. 
ance, and, with that deference which consciousness of an- | luxury among the Irish people, who eat it in a dried state; Savage peoples located along the sea shore have, from 
other's superiority ‘inspires, quietly laid aside all hostilities. | but it is for the production of iodine that sea-plants assume time immemorial, used sea-weed for various domestic pur- 
The two lived together peaceably, as far as I could discover, | valuable proportions. poses; but it was reserved for one of our own countrymen to 
the jay being the more magnanimous of the two. Kelp, roughly speaking, may be described as a crude sort | attempt to introduce to civilized society articles of utility 
Three of our thrushes are found here during the winter, | of carbonate of soda, and is obtained by burning plants of made from the harvest of the sea. He used the stems of 
in greater or less numbers, viz., the two already treated of, | the Laminaria, the Fucus, and the Chorda species, which Laminaria digitata, I believe, for manufacturing such things 
and a third, the dwarf or hermit thrush (7. pal/asi var. na-| are plentiful around our rocky coasts. It is obtained by as imitation horn knife handles, walking sticks, book covers, 
nus). Although most of the latterthrush pass further south, | burning the dried weeds in pits dug out in the shore sand, | picture frames, and knick-knacks. Some of the productions 
a few remain all winter. I have myself observed them in | till reduced to hard, dark-colored cakes; and in this condi- by this process were awarded a gold medal at the Exhibition 
considerable numbers in the coast region north of San Fran-| tion it is sent tomarket. As soon as the summer months | of 1862, for their excellence and novelty. Very likely he 
cisco, Cal., in January. Their habits are shy and retiring, | with their bright days come in, the weed-gatherers, with | got the idea from some fisher-folk who use the same species 
being found oftenest on the ground among the thick bushes. | their long wooden rakes, gather up the sea-drift, and, | of plant for making handles to the knives with which they 
In March and April they pass here on their way to their! spreading it out on the broad beaches, allow the sun to dry | trim the newly-caught fish. I knew an old fisherman on 
breeding grounds further north. I have never seen a soli-| it, when it is stacked, and during the winter months burned | the east coast of Scotland who had for years made “ hefts” 
tary bird here during the summer, About the last of Sep- | into cakes. for all his native village from the thicker stems of sea-weed. 
tember they make their appearance from the north. Judg Photography could not exist without iodine, and this His process was very primitive indeed. As soon as he got 
ing from the accounts of authors of the powers of song of | material is of considerable value in our pharmacopeia, his weed home he cut it into convenient lengths, and, while 
the near allied eastern hermit, we would suppose 7. nanus | while many of the subsidiary elements of sea-weed form es- | it was yet wet, pushed the blade-hilt down the center, and 
to be possessed of musical powers of abhigh order. Perhaps | sential ingredients in many of our manufactured products. laid the article out in the sun todry. In drying, the fibers 
this might be so could we observe him in his chosen breed- | Iodine was discovered in 1811 by Courtois, a Frenchman, | shrink and gripe the hilt of the knife far more firmly than 
ing grounds accompanied by his mate and tender nestlings. | and the original hint was taken up and followed out by Gay- | any resinous substance could, and when thoroughly hard it 
However this may be, with us he is entirely silent, so far as | Lussac, who was the first to give a history of its properties. | was not unlike buck horn. In the more northern latitudes 
Ican say. If his presence is detected, it must be from sight | Since then many chemists have turned their attention to it, | fishing lines are commonly made from sea-weed, and in vari- 
alone and, though it is never found free in nature, it exists in | ous parts of the world the large leaves of the tropical plants 
But if nevivs and nanus withhold from us their song, and | most marine plants to a considerable extent, and to ascarce- | are used for water bottles, and being perfectly impervious 
desert us for more congenial northern homes, their place is' ly appreciable extent in sea water. The manufacturer of | they are not ill adapted for this purpose. Another very in- 
well filled by another member of the family (7. swainsond | iodine from sea-weed was greatly accelerated by the discov- | genious individual conceived the idea of mixing sea-weed 
var, ustulaius), About the first of May, when the thick | ery of potash salts. Kelp contains about 42°13 per cent. of | with coal tar, pitch, and other substances as a substitution 
tangled, deciduous undergrowth of the tall, somber fir for- | soda, but about one-eighth is lost in extracting its essential | for house coal, in view of the exhaustion of our ry of 
ests is decked in green, their blossoms on every hand exhal- | salts. These contain in 1,000 parts 860 salt, 140 sulphate of | buried carbon; and it is by no means rare to hear of French 
ing perfume, will be heard the signal note of this bird an-| potash, and 490 chloride of potassium, etc. ; crude soda has | upholsterers buying up large quantities of marine grass to 
nouncing his presence among us. The lover of bird music | about ten pounds of iodine to the ton. The great endeavor | be used as stuffing for chairs, sofas, and even mattresses; 
now knows that the time for his enjoyment is at hand. The | hitherto has been to get the salts separated without an undue | while those of more Utopian ideas have imagined that it 
first note, loud and clear, is only a foretaste of what is to | loss of iodine, and M. Moride has spent three years in trying | might even be treated so as to be made available for being 
follow. The male has arrived first, and is taking a survey | to extract the valuable essence without loss. His experi- | spun into yarn and used in textile manufactures. The ut- 
of his old familiar haunts to see that all is right and the way | ments have been carried on almost entirely with drift-weed. | most that has been done in the latter direction, so far as I 
clear before his mate joins him. | The raw material collected during the day is dried and then | know, has been to use it for thatching cottages; or, twisted, 
For several days after his arrival no song is heard, then a} set fire to, as it hangs from a wire-work cone, by burning | it has been made into a rough sort of mat; and I have heard 
low succession of notes comes from the thicket copse, as if | under it damp sea-weed. This preserves both the iodine and | that in the south of France weeds are stuffed between the 
he were trying his organs and training them for the grand | the bromine, and prevents the accumulation of sulphur, the | ceilings and roofs, to prevent the hot rays of the sun from 
concert to come. As time passes these notes increase in| most troublesome ingredient with which the chemist has to | rendering the top flats of tenements uninhabitable. Various 
strength, and by the first of June, when his mate has joined | deal in extracting the precious essence. The cinders are | species of sea-weed, when dried in the open air, effloresce, 
him, and the site for their summer’s nest is chosen, he seems | lixiviated in the most complete manner possible, when the land these when fermented yield from eight to fifteen per 
‘enraptured by his own powers, as with quivering wings he | solution is evaporated by steam, brought into a liquor, and | cent. of mannite, a kind of sugar. Others contain such a 
pours forth a volume of song that seems to vibrate the green | precipitated by a strong solution of sulphuric and nitric | large percentage of mucilage that for many years we have 
— of his surroundings. acids. The precipitation is shaken in closed vessels sub- | imported from Japan and China large quantities of these, 
You may hear him, but will seldom see him, so shy is he. | merged in benzine, and, having been cleared, is dried and | which have been used for gum and isingless; indeed, this 
Once, when this thrush was so absorbed in his own perform- ready for the market. kind of isinglass is much prized in certain quarters for mak- 
ance that he scarce seemed to notice me, I succeeded in get- His process, however, has been superseded by a later ing jellies, and so strong is it that one part in five hundred 
ting directly under him. He sat on a limb about ten feet | method, employed by a countryman of our own. Mr Stan- | perts of water produces a perfect gelatine. Other sorts of 
above me. First stretching himself up, he would utter a/| ford, the originator of the British Sea-weed Company, has | sea-weed have always been highly esteemed for their medici- 
loud note similar to the last syllable of the bob-white quail, | succeeded in extracting everything valuable out of sea-weed. ‘nal qualities, especially for all affections of the glands; and 
the “white” ending with the rising inflection. This was| Having gathered his raw material, it is stored under cover | one species is used by those Alpine races who inherit goiter 
the prelude. Then would follow a succession of notes im-) to drain, and then dried either in the sun’s rays or heated | from their ancestors, from some recondite cause, with per- 
possible to describe, and which I can only compare to the rooms. The weeds are subsequently submitted to hydraulic | fect success. 
vibratious of a wire or bell when struck, the undulations of | pressure to lessen their bulk, after which they are distilled It is, after all, in China and Japan that sea-weed is prized 
sound gradually decreasing in volume and rapidity to the in iron retorts kept at a low red heat, the gas generated in | at its proper value; and from these nations we have learned 
end. It seemed coming from a direction I could not deter- | the operation being utilized for carrying on subsequent | much in the way of utilizing it forfood. 1 remarked at the 
mine, and as if broken in a thousand fragments on the sur- operations, or for lighting the factory. During distillation, | beginning of this paper that in Ireland and Scotland dillisk 
rounding shrubbery the sea-weed gives off a quantity of tar, which is re-distilled, | or dulse was often eaten; but the extreme Orientals have re- 
During the month of June the nest is constructed. It is and the volatile oil which then passes over is treated with a | duced its culinary properties to an exact science. Even we 
oftenest found in low grounds, where the water stands dur- | weak solution of sulphuric acid, by which the red coloring | have begun to discover that there are species which contain 
ing the winter, but at this season is dried up. Sometimes matter is precipitated. Having decanted the residde of the |a large amount of gelatinous ingredients. Among these 
it is placed on the horizontal branch of a fallen tree, at other tar into another still, greater heat is applied, and paraffine | may be mentioned carrageen, or Irish moss, which is ob- 
times in a small bush, and generally from three to six feet oil passes over. This is purified in the ordinary way with | tained from the Chondrus manillosus and other kindred 
from the ground. It is simple in construction, being com-' oil of vitriol and caustic soda. The pitch that remains is | plants. These are not only mixed with flour to increase the 
posed almost entirely of moss, about three inches in its inner pumped into brick ovens, the heavy vapors and more par- | volume, but are used for sizing warps, feeding cattle, gluti- 
diameter by two inches in depth. The eggs, four or five in affine being eliminated, and the solid portion is burnt into | nizing paper pulp, and a variety of other purposes. Every- 
number, are fifteen-sixteenths of an inch in length by eleven- coke, which is eagerly bought up by ironmasters. It is | body has heard of ‘‘ sea-moss farina,” and this is simply sea- 
sixteenths of aninch in breadth, with a pale blue ground | much more valuable than ordinary coke, because it isalmost | weed. One manufactory in New York employs five hundred 
spotted all over with light reddish brown. entirely free from sulphur. Turning now to the condensers | hands, and turns out several tons a day of the fabricated 
This | suppose to be the main breeding grounds of this we find that in the process of distillation a quantity of li- | product. The “moss” is simply dried, bleached, freed 
thrush. Their nests are found everywhere in the thickets quid has been left. Being allowed to settle, the tar by | from all impurities, and sold as an edible. It may require 
of the lowlands, while during the carly morning and the specific gravity falls to the bottom, and the liquid fluid, be- | an educated taste to relish a dish of boiled sea-weed, and the 
evening, from the dense forest and the thickest copse and ing treated with lime, yields ammonia. It will thus be seen | Western gourmet might turn up his nose at a ragout of La- 
every sequestered grove, come the strains of this prince of | that these once despised weeds now yield chlorides of potas- | minaria saccharina; but there are millions of Chinamen who 
the birds of song, who, as if loth to desist, often prolongs sium and sodium, gas, paraffine oil, sulphate of ammonia, | would give their favorite finger-nail for a good dinner of it, 
his song until after sunset, when the shades of night have acetate of lime, pure charcoal, coloring matter, and iodine. | and, if they were in very extreme hunger, might even be 
thrown a weird gloom over the depths of the forest.— By Mr. Stanford’s process, every ingredient is utilized, induced to part with their pigtails for their favorite dinner. 
American Naturalist. and, what is of far greater importance, none of the precious Reverting, however, to the chemical ingredients of the 
: : iodine is lost during the manifold operations. ates — — must be set dow = — treasures, y 
ING 20 . Another use to which the charcoal of sea-w as been of all these iodine is incomparably the most precious. 8 
ISINGLASS FROM SEA-WEEDS. put is that of a deodorizer. For this purpose it is infinitely bas already been said, it is largely used in photography, and 
A very interesting product, called “ kanten,” or vegeta- superior to earth, not only on account of its cheapness, but still more largely in medicine, while in the preparation of 
ble isinglass a species of gelose derived from eigher of the | because it is a better absorbent, requires a smaller bulk to | certain coal-tar dyes it is invaluable. ‘Ihis is the substance 
sea-weeds (elidium corneum or Plocaria lichenoides—is made operate effectively, and dries more readily. Besides this, used in giving to starch that beautiful blue tint so essential 
in China and Japan, and exported to Europe in flat and the dry cake may be burned in properly constructed retorts, | to the getting up of fine linen and laces; and its power as a 
moulded tablets and in bundles of strips. It is known in the ammonia and other useful concomitants of the excreta | coloring agent is demonstrated by the fact that water con 
Cochin China as ‘hai thao.” — It is soluble in boiling water saved, and the charcoal be used again and again forthe pur- taining 1-450,000th of its weight of iodine is immediately 
only, of which it takes up about five hundred times its pose to which it was originally applied. The phosphoric acid, colored. It has such an extraordinary affinity for starch, 
weight, It is sotetiahamel as follows: The sea-weed, call- potash, and mineral matters left after the ammonia is given that the slightest quantity tends to permeate an enormous 
ed by the native name of “tengusa,” is carefully washed off increase the bulk of the charcoal; and when it can no, bulk. The reason it is employed in starch is because it is a 
and afterward boiled, so as to form a gluish decoction, which | longer be used as a deodorizer, it may be ground and sub- bleaching agent, and makes the linen look white and pure, 
is strained off and put into square boxes. When cool it stituted for bone manure. Not to speak at all of the sani-|—Cassell's Magazine. 
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